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EXECUTIVE SUMMARY 

The Central Amencan Rural Electnfication Support program (CARES) was a seven-year, $1 1 5 

million effort to lncrease the access of rural populations in the region to the benefits of electncal 

service Unlike many past rural electnfication efforts, the program was highly integrated In that it 

worked wth  central governments, utilities, regulatory agencies, rural development organizations, 

and consumers in order to improve the way electncity is managed, supplied, and utilized But 

CARES was not a traditional program of rural electnfication, in that it did not focus dlrectly on 

buildmg infrastructure In fact, very few rural people have received electncal service as a drrecr 

result of CARES mterventions The currency of the program was the ideas and concepts it promoted, 

the tramng it provided, and the improvements it brought about in the structure of the electncal 

energy subsector of the region 

The CARES program demonstrated that if electncity is to be a successful tool for rural economlc 

development, central governments and central utilities must make rabonal decisions about those 

commwhes whch are to receive servlce Commumties whch are most likely to benefit fiom the 

provision of electncal servlce are those whch already show a fau degree of economc activity, and 

have businesses and activities whlch can make effectwe use of electncal power The Demand 

Assessment Model (DAM), introduced to the region by CARES, provides a useful tool for 

idenhfymg such commwhes, and it is now bemg used extensively by central utilibes in Guatemala 

and El Salvador The measurable differences m electncal consumphon between communities 

electnfied under the PER I1 and PER I11 programs - the latter of whlch employed DAM in its 

selection process - show the usellness of the model 

In order to avold underutdmtlon, residents of newly-electrified cornmumties must be made aware 

of the technologies whch exlst to take advantage of the energy source Through seminars 

publications, and dlrect assistance, CARES promoted the idea among non-governmental 



development o r g w b o n s  that the productlve use of electnc~ty is a key element m rural economlc 

development As a result of CARES efforts In t h~s  area, the concept of promotmg productlve uses, 

and prov~dmg cred~t for equipment purchases and small busmess expansion has been wdely 

dlssem~nated tn Central Arnenca In areas where they have ~ntemened, these credlt orgmzatlons 

have Improved economlc condlt~ons Prov~dmg credit to m~croenterpnses can rase firm and 

employee Incomes, and create employment But credit 1s st111 m short supply m rural areas of the 

reglon, and if such programs are to contmue to be successful, they wll  require new models of 

operat~on, as well as add~tlonal fund~ng from bdateral and mult~lateral sources 

CARES also showed that there are less-costly ways for central ut111tles to prov~de rural 

electnficat~on Construct~on standards adapted to local conditions can acheve s~gnlficant cost 

savmgs, a l l o m g  u t ~ l ~ t ~ e s  to prov~de servrce to addit~onal rural customers uslng the same hm~ted 

funds Use of these methods m future rural electnficat~on programs can mcrease the number of 

people and cornmumties who recelve servlce 

CARES demonstrated a vanety of feaslble decentrallzed alternatwes to the trad~t~onal approach 

of gnd extension by the central uthty to provide electrical servlce to rural areas The two most 

successful of these were the creabon of a pnvate utihty m Roatan, Honduras, and the strengthenmg 

of mu~llc~pal utditres m Guatemala. But an important lesson fiom the program 1s that the success of 

a decentrallzed ut111ty depends strongly on local cond~t~ons - the general structure of the economy, 

the nature of the local government, and the avalabdity of cap~tal and tecbcal  and managenal 

expertise There 1s no genenc model whch can be adapted to every sltuahon 

Although mtended to be a reglonal program, CARES greatest impacts were at the level of 

lnd~v~dual countnes, and of mdivldual commutles or mt~tut~ons wthm those countnes There are 

many reasons for th~s  Fmt of all, despite a common history and language, cond~t~ons across Central 

Arnenca vary wdely m terms of polit~cal structure, soc~al and economc development, and the 



receptivity of central utilihes and governments to changes in operating methods These differences 

make it difficult to apply a truly regional approach to rural electrification 

Also, because CARES was a support program and not an electnficahon program per se, the degree 

to whch many of its mterventions could be institutionalized in the region depended ultimately on 

the existence of other vehcles and other programs through whtch the interventions could be 

Introduced For th~s reason, concepts such as the use of DAM, Improved construcbon standards, and 

the promohon of producave uses of electricity had the largest Impact m Guatemala and El Salvador, 

whch was carrying out traditional rural electnficahon programs Efforts to build a 15 MW 

hydroelectnc plant m Costa h c a  provlded another such vehtcle, bnragmg CARES staff mto contact 

wth officials of the central utility and the regulatory agency l lus led to a program of institutional 

strengthemng of the regulatory agency SNE whch has greatly unproved the clunate for the pnvate 

production of power m the nation Although successful interventions were carned out m other 

countnes of the region - the creahon of the Roatan Electnc Company in Honduras, for example - 
their relatively isolated nature caused them to have less unpact on the national or regional scale 

Political realibes also affected the performance of CARES, and the degree to whch its concepts 

could be institutionalrzed m the region Nicaragua, for example, was not lncluded m the original 

CARES study, and was only added to the program in 1990 Armed contlicts m Panama and El 

Salvador prevented the stafffiom workmg m these countnes at vanous points dunng the course of 

the project A d  to Guatemala was also suspended at one pomt These mterruphons caused delays - 
especially m N~caragua - and were partly responsible for the unequal coverage of the region 

In summary, the actlvlties of the CARES project had posltive Impacts on the ent~re spectrum of 

participants in the electrical subsector, from central governments down to ~ndiv~dual rural 

consumers For the most part these intervent~ons were successfiA in individual countmes and 

communities, rather than on the regional level The successes and falures of CARES provide AID 



and other development agencies wth a number of lessons learned whlch should be considered m the 

design of future rural electnfication programs The most important of these are 

a) Support projects can only be effectwe where there are ongomg efforts to support One 

reason for CARES' unequal coverage of the region is that not all national governments and central 

utilities in the region put the same emphasis on rural electnfication 

b) Varymg socral, pol~t~cal and economlc cond~hons m md~v~dual countnes hmrt the 

potenhal for regonal ~mpacts CARES' successes m mdividual countnes and cornmumties were 

d~ficult to extend across the region due to the w q u e  conditions encountered in each location 

c) Project goals should be set realrshcally, takmg lnto account the env~ronment m wh~ch the 

project 1s operatmg, and the expenence of s~m~lar  projects In the past Although the project 

carned out a wde range of activihes whch were hghly valued m the region, many of the onginal 

goals were unrealishcally hgh, and went unmet For example, given the populat~on growth m the 

region at the b e g i m g  of the project, and the large rnvestment in h t r u c t u r e  requ~red for rural 

electnfica~on, ~t should have been obvlous that the project would ultunately have little effect on the 

percent of rural residents wth access to electricity 

d) The process of rural electnficatron m the developmg world bears httle resemblance to the 

hlstory of rural electnficahon m the Un~ted States In a number of cases, CARES underestunated 

the level of effort requlred for lnst~tutlon bu~ldrng and mnshtut~onal strengthemng Thls seemed to 

be due rn part to a tendency to rely on expenence gamed m carrymg out slmlar activities m the U S , 

under conditions whlch were radically different from those encountered in Central Amenca 

Other lessons related to specific project components are presented at the end of each section in 

the body of the evaluatron report 

Vl l l  



1 INTRODUCTION 

1 1 PURPOSE OF EVALUATION 

The purpose of the final evaluation is to examine in detail the major activities of the CARES 

project to d e t e m e  theu unpact on nual electnfication in Central Amenca, and on larger issues of 

economc and social development m the region Although energy as a development issue is receivmg 

less emphasis than it once did w h  AID, energy supply and access to electncity continue to be of 

great concern to the people of Latm Amenca and the rest of the developing world The role of 

electncity m nual development has been a controversial issue among development specialists The 

CARES project was desrgned and Implemented wth full knowledge of past successes and falures 

in rural electnfication, and its efforts to take advantage of these lessons in turn provide other 

valuable lessons for hture programs of h s  nature These lessons learned are also hghlighted in the 

evaluation 

1 2 SCOPE OF EVALUATION 

The final evaluation exarmnes the five major component activities of the CARES project 

Productwe Uses of Electricity, Instrtubonal and Policy Reform, Mwcipal Assistance, the Demand 

Assessment Model (DAM) and Decentralization Support Each secuon examines the major activity 

in each program area in detad, providmg background information, the institutional setting, a 

descnphon of the principal actmibes, the results and Impacts of these activities, and lessons learned 

Slnce the true impacts of the project mterventions wll  probably not reallzed until several years after 

project completion, the emphasis m the evaluation was on detemu~llng the sustamability of the major 

results achleved to date, and on lessons learned for future development efforts of h s  nature This 



was carried out through site visits, interviews wth key personnel in the impacted institutions, 

collection of data fiom sources Internal and external to the project, and review of project 

documentation and reports 

1 3 COMPOSITION OF EVALUATION TEAM 

Begrnntng m 1990, the Oak Rdge National Laboratory began providing project momtonng and 

management support to the AIDROCAP program manager for the CARES project These activities 

Included assessment of annual budgets and workplans, revision of project goals and strategies, 

formal mid-term project evaluation, and penodic on-site momtonng and evaluation of project 

component actwitres Numerous mdwlduals from ORNL have been ~nvolved m the work dunng thls 

penod, lncludmg 

a Thomas Wilbanks 

Manlyn Brown 

John Shonder 

Norberto Donungo 

Robert Perlack 

Mike Jones 

Albert Garcia 

Dan Waddle 

Bob Barron 



Because of its close involvement in many aspects of the project, ORNL onginally proposed a 

plan in whch it would have led a team of independent outside evaluators in carrymg out the final 

evaluation Ultimately it was not possible to carry out h s  plan due to funding constraints, and \nth 

the concurrence of the ROCAP project manager, ORNL agreed to complete the final evaluation 

using its own personnel 



2. OVERVIEW OF THE CARES PROJECT 

2 1 ORIGIN AND MOTIVATION 

Although rntegrated rural development has been a pnmary concern of AID for decades, the 

onglnal motwation for a project to assrst rural electnficabon m Central Amenca can be traced to the 

percerved Central Amencan cnsis of the early 1980's In response to wdespread crvil war and unrest 

across the regron, the U S Nahonal Blpartwn Comrmssion on Central Amenca was formed, whch 

outllned a long-term U S polrcy to support soclal, econormc, and democratrc development in the 

region The report of th~s  comrmssion (usually referred to as the Krssmger Report) emphasized the 

generally poor l~vlng conkbons m rural areas resultmg fiom hlgh unemployment, low productrvlty, 

and the disproportionately small percentage of wealth owned by the rural population It 

recommended that strategies be developed to address these Issues The recommendations of the 

report were adopted by the U S Congress under legrslaaon known as the Jackson Plan, and the 

1986-1 987 forergn assistance authonzahon brll proposed a comprehensive program of rural . 
electrification m Central Amenca as part of a rural development strategy for the region 

In April of 1985, USAID contracted wth  the Natronal Rural Electnc Cooperatwe Association 

(NRECA) to conduct a rural electnficatron study in the countnes of Costa hca,  El Salvador, 

Guatemala, Honduras, and Panama The study became known as the CentraI Amenca Rural 

Electnficatron Study, and its objectives were to d e t e m e  the status of rural electnficatlon in the 

region, to e x m e  the issues whch resulted m low coverage, and to suggest strategies to resolve the 

problem The purpose was to form the foundation for a more comprehensive rural electnficatlon 

program 



The study identified numerous technical institutional and economic constrants to rural 

electnfication These included 

Inappropnate technrcal approaches Utilities typically did not distmgulsh between rural and 

urban electnficatron, resultrng m systems whlch were overdesigned for the lower electrical demands 

of rural systems, and thus overly costly The solution required t m m g  in least-cost design and 

construction methods and revision of standards 

Underut~luatlon of electnclty The low demand for electnclty in rural areas made 

electnficatron even less attractwe for utrlrtres, smce the retum on mvestment was low The solution 

was to Increase the use of electnclty through promotron of productive uses, and the provision of 

credit for the purchase of productive uses equipment 

Poor financral s~tuabon of uhhtres At the tune of the study, nearly all of the Central 

Amencan utrlrties were facrng financial difficultres With rts hlgh cost and low returns, rural 

electrificatron was grven a low pnonty by central utilities, except when subsrdized by the central 

government Thls problem could be solved by makmg rural electnficahon more financially attractive 

to the utilities 

Instrtut'lonal Issues The domrnance of large government-owned central utilitres in the regron 

created meficiencies whlch further drscouraged the spread of rural electnficatlon Numerous 

inefficiencies m management and operations resulted in duplicabon of effort and loss of revenue 

Solutions included unprovmg operational efficiency through tramng and promotion of new 

standards and operatmg techruques, and decentralization of operations 

Based on the recomrnendatlons of the report, USAID entered Into a contract wth NRECA rn May 

of 1987 to carry out a comprehensrve program, whlch became known as the Central Amencan Rural 



Electnficahon Support project (CARES) Srnce at the time USAID was p l m g  or already canvmg 

out formal ~nfrastructure-based rural electnficat~on projects in El Salvador, Guatemala, and 

Honduras, CARES objective was to provide support to these and future efforts, In order to increase 

the eficlency of rural electnficat~on investments Central Amenca (excluding Nicaragua) in t e n s  

of populat~on coverage, economlc development, and financial return to the utilities The project 

included four man components, whch followed d~rectly from the recommendations of the 1985 

study 

Least-cost rural electnc design 

Promotion of productwe uses of electricity 

Dlalogue on pol~cy and mst~tutional reform 

@ Enhancement of operational efficiency 

2 2 ECONOMIC, POLITICAL, AND SOCIAL CONTEXT 

The CARES project began In a Central Amenca plagued by debt, mdat~on, political ~nstab~lity, 

and low levels of economlc growth and development The economrc problems had come to affect 

the nat~onal electnc uhl~hes as much as any other mdustry As entlhes of the national governments, 

they shared m the large debts whch had been Incurred dunng the energy cnsls of the 1970's Rural 

electnficatron, wth ~ t s  hlgh costs and low return on mvestment, was glven low pnonty, and by 1987 

only about 16% of rural res~dents m the region had access to electnc~ty 

If by that year the pohhcal cnsls whch prompted the formahon of the h s m g e r  committee was 

wamng, the soctal cond~t~ons whch had glven rise to the cnsrs remaned Endem~c poverty, a 

concern for the whole of Central Amenca, was particularly acute m the rural areas of the regron The 

lack of access to electnc~ty exacerbated this poverty by preventing substantive economic growth 



2 3 IMPLEMENTATION HISTORY 

On May 5, 1987 the U S Agency for International Development entered into a five-year, $5 0 

million dollar cooperative agreement wth the National Rural Electnc Cooperative Association 

(NRECA) as a result of a congressional earmark USAID Project 596-0146 implemented this 

agreement as the Central Amencan Rural Electrification Support Project (CARES) Management 

of CARES was assigned to ROCAP, and the project was under the duect~on of the Regional Energy 

Officer, Mmo Funes 

CARES opened an office in Guatemala City under the direction of Jim Lay of NRECA, and the 

penod fiom 1987-1988 was dormnated by orgmzational development (I e recmtmg staff, acqunng 

space and equipment, and tramng), and by activities focused on the PER 111 rural electrification 

program m Guatemala, and a smlar  program in El Salvador These activities included traning for 

personnel of INDE (Guatemalan national utility) and CEL (the Salvadoran national utility) In the 

use of the Demand Assessment Model (DAM), the des~gn of least-cost rural electrrc standards, 

promotron of these standards w h n  the national utilities, and m n g  for techcal  personnel The 

project also began the productive uses of electricity program, trammg PU promoters wthm CEL, 

and b e g m g  a fruitful association wth FUNDAP, who was carrying out the productive uses 

component for INDE under PER-111 By late 1988 and early 1989, meetings were being held with 

national utilities throughout the region, and discussions were underway wth the rural electnc 

cooperatives of Costa Rrca on the formahon of CONELECTRICAS 

The Oak k d g e  National Laboratory's involvement in CARES began soon after the project s 

lnceptlon through a PASA agreement wth the USAID Office of Energy ORNL was responsible for 

the development of the Demand Assessment Model, and also prov~ded project rnomtonng and 

management assistance to the ongmal ROCAP project manager, Roberto Figueroa In 1989, ORNL 

performed the project mid-term evaluation 



In 1990, as the result of a further congressional earmark of $5 0 m~lhon dollars, CARES' level 

of effort was expanded, and the project complet~on date was extended to March 1994 Actlvit~es 

inrt~ated dunng 199 1 mcluded the mucipal assistance program m Guatemala, and assistance m the 

creatlon of the Roatan Electnc Company (RECO) Assstance to CONELECTRICAS and 

mnst~tutxonal strengthenmg of the regulatory agency SNE m Costa h c a  received mcreased emphasis 

wlth the ass~gnment of Paul Clark to the Costa &can offke W~th the hmng of a new project 

manaq-=r, Pete Smth, CARES also mcreased ~ t s  emphas~s on renewable energy for rural 

electnfa  tio on, parhcipatmg m the mstallatlon of a number of small photovol~c systems for Isolated 

rural ~on~unumt~es The mu~llc~pal ass~stance program, the creatxon of RECO, and the 

CONELECTRICAS ass~stance became major program act~vlt~es, whch occupied the majonty of 

staff t~me  for the remamder of the project 

OWL'S involvement In project monttomg and management ass~stance expanded dunng thls 

penod Following the md-term evaluation, the new ROCAP project manager, Mano Funes, 

requested that ORNL ass~st m the revlslon of CARES' log~cal fiamework ORNL was also called 

upon to perform mterun evaluabons of specific project components, such as the Guatemalan 

mun~c~pal ass~stance program, the creatxon of the Roatan electnc company, and the San Lorenzo 

project m Costa bca  ORNL also regularly remewed CARES' annual work plans, budget proposals, 

and annual and sem-annual reports 

In September of 1994, a further $1 5 ml l~on  amendment extended the penod of performance of 

the project untd March 1995 The final year of the project was spent consoldating the successes 

achieved m the mucipa l  assistance program and In Roatan, and m expanding the renewables 

program, whch has contmued under separate fund~ng slnce the termmatlon of CARES W~th the 

exp~ration of the PASA wth  the Ofice of Energy in January 1994, ORNL entered into a PASA a 

dlrect PASA agreement wth USAIDIGuatemala, to contmue momtonng and evaluation assistance 

and to perform the final evaluation of the project 



3 PRODUCTIVE USES OF ELECTRICITY 

3 1 SUMMARY OF MAJOR IMPACTS 

Of all the activities camed out by the CARES project, the promotlon of productwe uses of 

electncity was the one whch seemed to have the greatest reglonal impact Through its annual 

seminars and penodic t m m g  sessions for utilities and development agencies across the region, 

CARES made the value of productive uses promotlon wdely known across the region The most 

important impacts lnclude 

Demonstratmg that new rural connemons whch received productwe uses promotion consumed 

tmce the electncity of new rural connections wthout productive uses 

Demonstratmg that electncal consumpbon for rural connecQons wth productwe uses also grew 

at nearly tmce the rate of connecQons wthout productive uses 

3 2 BACKGROUND 

A well-known problem of rural development is that hlgh construction and mamtenance costs 

combmed wth low demand make rural electrification financially unattractive for national utilities 

At the same time, generally low family income among rural residents limits the number of 

households whch can afford eiectncal connections, appliances, and the monthly consumption 

chatge Low lncomes also 1 m t  the use of electncity to domestic purposes only (lights, radios, and 

electnc uons, for example) resultmg m very low levels of consumption, and low levels of return on 

the utility's investment For these reasons, national utilities often require subsidies to provide 



electncal service to rural areas Reducmg or elrrmnatmg the requirement for these subsidles - elther 

by lowenng the utllrty's cost or lncreasmg its rate of return, or both - can speed the process of rural 

electnficat~on 

One method of rasing both connection rate and demand IS to st~mulate the use of electncity for 

productive uses Smce the productwe use of electncity can mse both consumer incomes and util~ty 

revenues, ~t tends to narrow the gap between the ut~lrty's cost and the consumers' abrl~ty to pay 

Produe we uses programs can also broaden the d~stnbution of resources, through the creation of 

employmcnt opportumQes Nevertheless, productive uses rarely develop spontaneously, especially 

In the poor and underdeveloped areas that are the focus of rural electnficat~on Successful 

product~ve uses programs usually involve close coordmation between nabonal utilities and rural 

development programs They also requlre cred~t asslstance, consumer educat~on, and activ~t~es to 

demonstrate the advantages and uses of electncity 

One of the major objectives of the CARES program was to increase the product~ve use of 

electnc~ty m the nual areas of Central Amenca by prov~dlng tramng and techcal  asslstance to 

nahonal programs of producbve use promotmn To this end, the project carned out a wde range of 

act~vltles CARES orgaruzed a senes of reg~onal semlnars and workshops whlch brought together 

rural development NGO's, na~onal ut~l~hes, cred~t providers, and b~lateral and multilateral lenders 

for tmnmg and ~nformat~on exchange on all aspects of productwe uses promotion Bilateral AID- 

sponsored rural electnficat~on projects In Nicaragua, El Salvador, and Guatemala received dlrect 

t e chca l  assistance fiom the project In Guatemala, CARES supported the des~gn and 

~mplementatmn of the productwe uses program of the PER 111 rural electnficahon project The PER 

I11 product~ve uses program was carned out by FUNDAP, a Quetzaltanango-based private 

development o r g w h o n  whlch prov~ded comrnuruty-wde produchve uses promot~ons, loans, and 

technrcal assrstance to f m s  and ind~v~duals in newly electrified v~llages in the Guatemalan 

h~ghlands Smce assistance to FUNBAP was the most s~gmficant actrv~ty carned out in the 



productive uses component, this evaluation focuses pnmanly on those activities, and mdicators of 

FUNDAP's success 

3 3 FUNDAP AND PER I11 

Buldmg on experience fiom two previous programs, the goal of the Programa de Electnficacion 

Rural 111 (PER 111, Rural Electrification Program number three) was to increase the coverage of 

electncal service m the western Guatemalan departments of Chlmaltenango, Huehlyetenango, 

Quetzaltenango, El Quche, San Marcos, Solola, and Totorucapan There were four mam mnovations 

in PER 111 whch sought to avoid some of the problems whch had hampered earlier rural 

electnfication efforts m Guatemala First of all, PER I11 used the OPER and DAM computer 

programs to select the locations whlch would receive service A benefitkost ratio was developed 

whch ranked areas and cornmumties based on the cost to INDE of providing the service and the 

predicted revenue fiom consumers Objectifying the selection process in thls manner reduced 

political intederence, slnce cornmumties knew exactly how decisions were made and what was 

required on their part to receive semce 

Another mnovation, begun m PER I1 and carned over to PER 111, was to require cornmumties to 

pay a share of the cost of electnficafion Whlle there 1s some vanafion, the practice has been for the 

community to pay 35%, wth USAID contributing 35%, and funds fiom MDE and the central 

government provldmg the other 30% The mtial goal was to Increase the coverage of electnfication 

usmg available fundmg, but the requirement for cornrnuty contnbution had unforeseen benefits 

The process of msmg the contnbution involves the residents in the electnfication process, and 

makes them aware of the costs and benefits of electncal service The evidence is anecdotal, but 

malung thls contnbuuon seems to give cornmumties a sense of ownershlp m the new energy source 

and increases their use of it 



PER I11 was also camed out uslng construction standards more su~ted to local rural condltlons 

Previously INDE had used the same baslc techmques for erectmg transmission and d~stnbutlon lines 

m both rural and urban appllcat~ons Gwen the differences In terram and populat~on dens~ty, use of 

urban standards m rural sett~ngs ofien resulted m projects whlch were well-des~gned, but more costly 

than necessary CARES role m the design of these new standards was s~gmficant, and accordmg to 

INDT these standards resulted m a 20-30% savings m the cost of the PER I11 program 

The f i a l  mnovabon m PER III was the mcorporaQon of a productwe uses component, whlch was 

performed by the Fundaclon de Desanollo del Alt~plano (FUNDAP, Highlands Development 

Foundation) FUNDAP's role was twofold It camed out community traxmng events deslgned to 

mtroduce resldents to the benefits of electncrty, and to d~splay the operabon of electncal machmery 

whlch can be used m theu homes and busmesses Smce June of 1990 FUNDAP has presented 78 of 

these events m cornmurut~es m the western hlghlands, wth a total attendance of over 9,000 

FUNDAP's other role m the productrve uses component has been to prov~de cred~t to hlghland 

residents for busmess expansion and the purchase of electncal machmery The data m Table 3 2 1 

below glve some indlcahon of the Impact FUNDAP has had Smce 1990, the orgmza 3n has 

prov~ded loans of more that $1,800,000 US, benefitmg some 2,800 lnd~vlduals For the majonty of 

these beneficlanes, FUNDAP 1s the only source of cred~t avadable, smce banks are reluctant to make 

small loans, and generally requue collateral for secunty 

FUNDAP's approach to loan secmty mvolves personal contact wth the beneficlanes In ~ t s  five 

years of operat~on FUNDAP has become fam~liar wlth the type of machmery used by hlghlands 

resldents, and can prov~de techcal  assistance and ~nformation about vendors and pnces In many 

cases a FUNDAP representatwe accompames the beneficiary to the vendor's place of busmess, and 

the rece~pt for the equ~pment IS made out m the name of FUNDAP Once the machnery IS 



purchased, bi-monthly visits are made to the beneficiary's residence or place of business to collect 

the payment and ensure that the equipment is operating properly FUNDAP can also provide 

managerial t r m g ,  and advice on busmess expansion These services are pad for by the additional 

4-6 percentage points in interest whlch FUNDAP charges on its loans compared to conventional 

lenders Thls has kept the default rate to below 4% 

Table 1 2 1 Statlst~cs for FUNDaP Loan Programs, November 1994 
I 1 1 

I Ind~cator 1 Indwdual 1 Group 1 Total I 
No loans author~zed 

No benefic~anes 

ratlo male/female 

In 1992, a field study was camed out by a CARES consultant to deterrmne whether FUNDAP's 

programs of productwe uses promobon and c r d t  provision were havmg the deslred effect of rasing 

incomes and electncal consumption among its beneficianes The focus of thls study was individual 

firms data on h mcome, electrrcal use, slze, and employment were collected fiom 109 FUNDAP 

loan beneficianes and 70 non-beneficlanes m 12 electdied cornmwtles where FUNDAP was 

operatmg Sections 1 3-1 5 below descnbe that study 

2293 

2293 

75/25 
- - - - - - - 

Amount d~sbursed (Q) 

Amount repa~d (Q) 

Actwe portfol~o 

Interest rate 

Default rate 

No users tra~ned 

- - - - - - - 

607,550 

566,728 

40,822 

3 6% 

- - - - - - 

10,264,772 

7,588,087 

2,665,285 

3 0% 

96 

3 87 

76/24 
- - - 

10,872,322 

8,l 54,8 15 

2,706,107 

4% 

1834 

2389 

2680 

75/25 

0% 

310 

- 

4% 

2,144 



3 4 STUDY METHODOLOGY 

The sample for the study mvolved the select~on of 11 cornrnurutres wh~ch approximated the 

d~stnbutlon of the total number of loans by category chsbursed up to that tlme The target group was 

composed of res~dents of rural commmhes wth electnc~ty who ded~cated at least part of the~r tlme 

to 0ccupat;lons or busmesses able to benefit from electncal machtnery, and who were reclplents of 

loans from FUNDAP to buy erther electncal machmery, raw matenals for processrng wth electncal 

machi -ry, or both The target group consrsted of 109 firms ( I  2 1 total md~v~duals) located m 1 1 

of the 42 cornrnumt~es in whch FUNDAP was operatmg The control group was composed of 

residents of the same eleven nual commurut~es wth electricity, who dedrcated at least part of the~r 

t ~ m e  to occupations or busmesses able to benefit from electncal machmery, and who were not 

recrplents of loans from FUNDAP Table 3 3 1 11sts the number of lntervlewees in the target and 

control group for each loan category, and the total number of loans m each category whlch had been 

disbursed by FUNDAP up to that tune 

The eleven cornmwtles m whch the study was carned out were as follows Los Encuentros, 

Argueta, Barreneche, Concordra, Nowllero, Chuchexlc, Chulatzam, Nunasac, Pachaj/San Fmncisco, 

Pachaj/Cantel, and Xecam All are located m the Western hghiands of Guatemala, In the 

departments of Solola, Totomcapan, and Quetzaltenango 

Sample selecaon was based on a revlew of FUNDAP files on the vanous commumaes served, In 

order to develop a sample whch would be representatwe of the entue portfol~o Members of the 

control group beneficlanes were selected m the field m the same communlt~es by asking about 

mdiwduals mvolved m the actmtles m the above sectors The control group was thus a converuence 

sample gathered from the communltres covered by the FUNDAP program 



Table 1 3 1 Beneficlanes and Non-Benefic~ary Fwms Interwewed 

-- 

Sector 

Non-Beneficiary 

Firms 

Interviewed 

(Control) 

Beneficiary Firms Total FUNDAP 

Beneficiaries 

Carpenters 

Shoemakers 

Muslc-relatedkhurch 

General stores 

Corn mills 

Trn workers 

Cement block manufacturers 

Total 

3 5 BENEFICIARY STATISTICS 

FUNDAP's productwe uses program Involved canyrng out promotional visits to cornmumties in 

whch, based on p m o u s  commu~ty visits, productwe actwities existed u h c h  could be adapted to 

electrmty Not all of those who eventually received credit from FUNDAP knew about th~s 

promotional activity only 76 of the 121 beneficianes (62 8%) were aware that a promotional 

activity had taken place, and only 63 beneficianes (52 1%) personally attended the promotional 

activ~ty 



The majonty of loans went for fixed capital and were non-recurrent A total of 97 of the sample 

beneficianes (80 2%) rece~ved just one loan to purchase a machne, whle another 1 1 beneficianes 

(9 1%) received a loan for workmg capital for the purchase of matenals Four others (3 3%) received 

one loan for fixed assets plus another loan for worlung capital Three beneficlanes (2 5%) received 

two fixed asset loans, whle another three (2 5%) received two worklng capital loans, and finally, 

two beneficlanes (1 7%) received two fixed asset loans plus one for working capital for a total of 

three loans Thus, a total of 106 sample beneficianes (87 6%) received at least one loan for fixed 

assets wtule a total of 20 beneficianes (16 5%) received at least one loan for workmg capltal 

The program d~stnbuted the loans swftly and reached the Intended beneficianes Nmety-six 

benefic~anes (79 3%) stated that the loan funds were disbursed rap~dly, FUNDAP claims that loan 

funds are disbursed wthm 10 worlung days after paperwork 1s completed Just 14 9% of loan 

recipients had received a loan previously fiom some other instltut~on, clear evidence that the loans 

are generally destmed to mdwlduals wth no other source of cred~t Of the 18 beneficianes who had 

prev~ously recewed cred~t and for whom data were avrulable, half had rece~ved it from a commercial 

establishment, whle five (27 8%) recewed credit fiom development loan programs slrnrlar to 

FUNDAP 

3 6 STUDY RESULTS 

Monthly electnc~ty consumptton data was collected fiom INDE for 129 meters m the study group 

for the 1989-1992 penod Nearly every firm for which data were avadable had had electncity 

previous to the beg~mng  of 1989, there were just a few cases where the firm received electncity 

after 1989 The total average electnc~ty consumption for all firms (both FUNDAP and control) for 

the 48 months of 1989-1992 was 53 8 kwh per month, compared wth an average electncity 

consumption for all residenttal users (whlch probably Includes some productive users) m the sample 



area of 22 0 kwh per month and for combmed residential, commercial, and mdustnal users (whch 

obviously lncludes some productme users) m the sample area of 26 4 kwh The study did not find 

any sigmficant difference m electncal consumption between the FUNDAP and control firms 

Consumption m the f m s  mcreased over the four years from an average of 46 4 kWh per month 

m 1989 to 66 4 kWh per month m 1992, an average lncrease of 20 0 kWh In contrast, the average 

of all residentd users rose from 19 2 kWh per month m 1989 to just 26 1 kWh per month in 1992, 

and combmed residentml, commercial, and lndustnal users rose from 22 5 kWh in 1989 to 32 3 kwh 

per month m 1992, average increases of 6 9 kWh per month for residential users and 9 ' 'aWh per 

month for the combined residential, commercial, and mdustnal users 

The data mdcate that productwe uses do indeed represent a pattern of kWh consumption that 1s 

roughly bmce that of non-productwe uses, and that they tend to mcrease them kwh consumption 

over time at roughly bmce the rate of non-productive users 

In order to determe a measure of mcome, intervlewees were asked what thelr production costs 

were for each product and what that product sold for Income per product was then calculated, and 

product Incomes were then added to produce an approxmate income for the firm G~ven the 

problems rnherent rn collectmg these data, data processing lncluded routrnes to calculate not only 

the mean and medran but also to adjust for informant error Whde there were large differences 

among the vanous categones of firms, the monthly mean income of FUNDAP beneficlanes was 

found to be approximately turlce that of non-beneficlanes 



3 6 CONCLUSIBNSILESSONS LEARNED 

On a reglonal level, CARES was successful at publlclvng the Importance of productwe uses 

promotion and provtslon of cred~t The annual workshops were well-attended, both by utlllty 

personnel and by non-governmental development organrzaQons fiom a11 over Central Amenca The 

general awareness among these organmaom of the mportance of productwe uses appears to be due 

m lwqe part to the efforts of CARES But as wth other project actrvltles the majonty of the real 

prog cs - as measured by the number of people recelvlng credlt and promotions, and maiung 

purchases of equpment - was llrmted to those countries whch were already carrymg out large-scale 

rural electnficat~on programs 

Whlle at the tune the study was performed there was no s ~ p f i c a n t  difference in electncal 

consumphon between F'UNDAP beneficlanes and non-beneficmes, firms wth productwe uses were 

shown to have an average electncal consurnptlon m c e  that of the average connection In the area 

It IS clear fiom Internews wth personnel h m  FUNDAP and INDE that CARES' asslstance was 

instrumental In the success of FUNDAP In add~hon to m a t e d  and financ~al asslstance, CARES 

productwe uses speclal~sts tmned FUNDAP personnel m the presentat~on of promotional events, 

and inst~tuted a program of techcal  asslstance whch has been one of great value to the loan 

beneficlanes That FUNDAP IS now recelvmg asslstance fiom other bilateral and multdateral 

m t u h o n s  shows that lt has acheved a degree of susta~~blllty, and w11 contmue ~ t s  operations after 

the CARES and PER 111 programs are completed 

But gwen the key role that productwe uses promotion played In the success of PER 111, lt IS 

cunous that so llttle emphasls was placed on thls actlvlty In CARES' other, smaller-scale programs 

of asslstance Assistance to the m u c ~ p a l  ut111ty of San Marcos, Guatemala IS one example Because 

few cornrnumt~es m the department of San Marcos received electncal service through the PER I11 



program (and none at all in the munrcipality), FUNDAP had no presence there, productive uses 

promotion did not occur, and no loans were made What rural electrification has occurred in the 

municipality came about because of the programs of the munrcipal utility That CARES chose to 

concentrate on unprovmg the managenal and techcal capabilities of the San Marcos utility is not 

surpnsmg, given the situation there when the assistance program began But now that the 

performance has unproved, it seems that the program of rural electnfica~on bemg carned out by the 

ublity could be much more beneficial - both for the rural residents of San Marcos and for the utility 

itself - were productive uses incorporated Nevertheless, there was little emphasis placed on 

productwe uses m San Marcos Consumpbon from new rural connections is at the low let -1 of 7-1 2 

kWh1month seen in PER I1 cornmumties 

In Roatan, CARES mam focus was on the financial and techmcal issues involved in the 

pnvabzabon of the utility The complex senes of negohabons wth the government of Honduras, the 

nattonal utility ENEE, and investors on and off the island were clearly necessary acbvities, as was 

the managenal and techcal  assistance provided to the newly-formed pnvate utility But the 

electnficahon of the rural areas of Roatan is taiung place wth little or no emphasis on productive 

uses, despite the fact that there is a credit/development orgmzation on the island whlch could be 

playing a role simlar to that of FUNDAP m PER I11 

The most surpnsmg h g  about the CARES productive uses component was ~ts  lack of emphasis 

on agriculture Increased agncultural production and productivity are often cited as one of the 

pnmary benefits of rural electnfica~on, mdeed ths benefit was menboned prommently m NRECA's 

1986 rural electrrficahon study, and the CARES Project Paper itself emphasizes "productive 

activities for rural areas of Central Arnenca, particularly those leading to Increased agncultural 

mcomes and employment opportumhes " Yet vutually none of the loans provided by FUNDAP were 

for agncultural equipment Smce the Income of a small farmer can be affected by so many vanables 

- demand for h s  crop, weather, msects, blights, etc - agncultural loans represent a lugher nsk, and 



development orgmzatlons prefer not to grant them 

A frequent cntmsm of many past rural electnficat~on efforts has been that the~r benefits accrued 

pnmanly to small groups of relatively affluent rural farmers, rather than to the majonty of rural poor 

Through ~ts lrnks wth FUNDAP, the PER 111 program d ~ d  drstnbute rts benefits more equitably the 

rural poor were glven access not only to electnclty, but to cred~t for worlung cap~tal and mach~nery 

PUG -xse But whde no affluent farmers benefited from these loans, nerther d ~ d  any poor ones, slnce 

loam +re not granted at all for agncultural equipment m s  IS a senous shortcoming, because the 

majornil of Central Amencans contmue to dmve theu pnmary mcome from agriculture Electncity 

can Indeed mcrease agncultural production and productlvrty, but as wth  any productive use, thls 

requlres promotion and access to cred~t 

At the time the CARES project was operatmg, USAID was also sponsomg the Highlands 

Agricultural Development (HAD) project m Guatemala Recogmmg the d~fficulty rural f m e r s  

have m msmg credlt mdmdually, one of the goals of HAD was to develop small cooperatwes whch 

would allow farmers to pool both the~r resources and thelr nsks The emphasls seems to have been 

pnmanly on the h c m g  and construcbon of small lrngatlon systems Had there been closer 

coordination between PER 111, CARES, and HAD, the benefits of electnficabon mght have Seen 

more fully reallzed m the agncultural sector HAD could have worked wth PER I11 m the same way 

that FUNDAP dld, by promotmg productwe agncultural uses of electrxcrty among less-affluent 

residents of newly electrified commumtles m s  advocates for closer coordmatlon between the 

managers of the vanous projects m AID'S portfolio 

It 1s apparent from the experience of the CARES project that In general, rural electnficatlon rn 

developmg countnes does not have the same ~rnpacts on farrmng that lt dld m the Umted States and 

other developed countnes The agncultural sector In Central Amenca is charactenzed for the most 

part by a relatively small number of landowners worlung large, extended lands, whde the majonty 



of Inhabitants practxe subsistence agriculture on plots of less than one acre Subsistence farmers do 

not have the resources or the access to credit whlch would allow them to purchase incubators, 

refrigeration and gram drying equipment, or the range of other technological innovations which 

transformed North Amencan apculture m the early decades of the 20th century Furthermore, few 

of these mnovations are economical at the scale of the subsistence f m e r  Electrification can have 

both direct and indirect benefits on apculture in developmg countries, but m planning for future 

rural electnfication, USAID should consider that the set of benefits may be qmte different from those 

seen in the Umted States 



4 POLICY AND INSTITUTIONAL STRENGTHENING 

4 1 SUMMARY OF MAJOR IMPACTS 

The most ~mportant actlv~t~es carned out m the pollcy and lnstltut~onal strengthening component 

were the creahon of the consortun of Costa hcan rural cooperatlves CONELECTRICAS, and the 

strengtherung of the Costa kcan regulatory agency SNE Specific Impacts of these actwlties lnclude 

Creation of a pnvate fund dedicated to rural electnfication, m the form of contnbutlons fiom 

the member cooperatives of CONELECTRICAS 

Changes in Costa hcan  law whch facilitate pnvate lnvestment in the power sector 

Strengthemng SNE's role m the regulation of the power sector, providing trauung and software 

to allow the orgamzation to analyze the national utrlity's tmff proposals 

4 2 BACKGROUND 

The status of rural electnfica~on m Costa Rtca - and of the country's electncal sector in general - 
1s in many ways more advanced than that of the other countnes of Central Amenca For example, 

fully 87% of Costa hcans have electncal service in their homes, as compared to 46% for the 

population of Central Amenca as a whole The nation's rural population is served by four 

independent cooperatlves and a number of smaller compames whch purchase power from the 

national ut111ty ICE (Institute Costarncense de Electncidad) and dstnbute ~t to then customers w~th 

an efficiency whch is exemplary in the reglon Costa h c a  is also the only country In Central 

America whose electrical sector is regulated by a government agency - the Servlcio Nacional de 



Electmidad (SNE) - whch is independent of the natxonal utdity 

But desp~te ~ t s  favorable companson to other countries of the region, by the beginning of the 

CARES project the Costa &can electrical sector faced a number of difficult financial and structural 

problems With demand mcreasmg at the rate of about 6% per year, expansion of generatmg capacity 

was effectively stalled due to ICE's large foreign debt Inflabon and the fallmg value of the colon 

wth  respect to the U S dollar were msmg the cost of servicmg tlus debt, and lenders were reluctant 

to extend new credit given the utility's already hgh debt-to-equity rabo With little capital available 

for expansion of generating capacitv, most economists and development orgaruzatims were 

recommending pnvate mvestment m the power sector as the most effectwe way to meet future 

demand 

The government of Costa k c a  was amenable to the concept, but there had been l~ttle recent 

expenence w th  pnvate mvestment m the country's power sector, and the requlred legal and 

inst~tutional frameworks did not exlst Pnor to the 1940's Costa k c a  did have a large and active 

pnvate power sector, but because the plants were almost exclusively foreign-owned - and were 

subsequently nabonallzed - pnvate generabon remamed a sensitwe polibcal issue With the passage 

of Law 7200 m 1990, the government chd finally authorize the hcensmg of pnvate power producers, 

but only w th  sigmficant restnctions The size of each project was limited to 20 MW, no pnvate 

producer could have foreign ownership in excess of 35%, and the aggregate generatmg capacity of 

the pnvate sector could never exceed 15% of ICE's own capacity Because pnvate producers were 

allowed to sell power to ICE only, sigmficant growth of the pnvate sector called for a strong, 

independent regulatory agency to balance the nat~onal util~ty's power in the market 

The new law gave SNE the authonty to grant concessions and regulate the pnces ICE would pay 

to pnvate producers But it was wdely recogmzed that SNE lacked the techcal  capacity and 

institutional strength to carry out an effective regulatory role Since its establishment in 1928, the 



agency's authority had been expanded m a patchwork fashon to Include fuels, transportation, 

telecornmunicat~ons, lrngat~on, and other services, but ~ t s  funding had not kept pace wth the 

Increase m respons~brllt-y Gwen that the organrzatlon was already spendmg 97 5% of ~ t s  operatmg 

budget on personnel costs, there were l~ttie funds avadable for the tmnmg, computer equpment, and 

software requrred to perform credible analyses of ICE'S tanff proposals or other ~mportant regulatory 

tasks It was clear that for SNE to be effectwe In the development and regulation of the pnvate 

power market, hdarnental changes would be requ~red m its operations 

As the largest non-governmental enbbes m the power sector, Costa hca's electrical cooperatwes 

seemed well-sulted to enter the pnvate generation market Gwen the~r decades of expenence and 

their large membership base, the four had the potentla1 to become important actors m the power 

sector, as have an mcreasmg number of rural cooperatwes m the Unlted States Nevertheless, by the 

begmmg of CARES' mvolvement, the cooperatwes were themselves servlcmg large debts, and were 

m the same unfavorable posltlon as ICE wth respect to lenders and potentla1 mvestors The coops 

were also b e g m g  to lose servlce temtory to ICE, and one of the four, COOPEGUANACASTE, 

was expenencmg senous management drfficulhes and was m danger of bemg taken over completely 

Without the assistance of an outs~de orgatuzabon wth expenence m modem management and 

operatmg techmques, as well as project development and financmg, the cooperatwes stood to lose 

thelr chance to play a sipficant role in the pnvate power sector 

Thls was the situation encountered by the CARES project m Costa h c a  Though not stated 

expl~citly ~n the onglnal project documents, glven the actw~ties ~t eventually camed out CARES' 

onglnal goal seems to have been to strengthen the operaborn of the cooperatwes The cooperatwes 

had already shown mterest m developmg generatmg capacity, but gwen thelr frnanc~al posltlon, ~t 

seemed unllkely that any one of them md~v~dually would be capable of attracting the mvestment 

requ~red One of CARES pnmary act~vltles In Costa h c a  was to promote the format~on of a 

consortun of the four cooperatlves, called CONELECTRICAS Although the consort~um was to 



eventually provide other benefits for the coops, including provision of common services such as 

management assistance, substabon design, load management, and mappmg, the pnrnary purpose was 

to allow the cooperabves to join forces to develop generation and transmission facilities As such, 

CONELECTRICAS became the vehcle for development of a proposed 15 6 MW hydroelectnc 

project in the San Lorenzo watershed 

In the course of developmg the San Lorenzo project, CARES recopzed the key role SNE would 

play not only in the approval of h s  project, but in the overall development of the pnvate power 

sector Other actors in Costa k c a  were malung the same realization at the t~me With the Ley de 

la Autondad Reguladora de 10s Servicios Publicos (Regulatory Law for Publ~c Services) the 

legislature was proposing to make fundamental changes m SNE's operations, transforming it into 

a new orgazation wth  more clearly defined regulatory authonty and responsibility, and wth 

adequate sources of fundmg CARES came to play an lxnportant role in drafhng h s  bdl, providmg 

fhds for a study tour by a Costa hcan congressional comrmttee of regulatory agencies m the Uruted 

States, and presentmg testimony before the c o m t t e e  

The project began a program of institubonal assistance to SNE, startmg wth a general 

management audit whch resulted in a plan for strengthemng the operations of the organization in 

order to fulfill the roles assigned to it by the new laws on pnvate generabon and regulatory reforms 

As CARES' work wth SNE contmued, other orgmzabons such as the IDB and the USAID bilateral 

mssion m Costa &ca also recopzed the importance of the regulatory agency m the development 

of pnvate power, and began p l m g  theu own programs of assistance to SNE Insbtubonal reform 

of SNE came to be one of the most mportant actiwbes of the CARES project m Costa hca,  and one 

whlch may turn out to have the greatest impact on rural e1ectnficaQon and the elecmcal sector as  a 

whole 

The followng sections analyze the two pnrnary activities of the project in Costa h c a  



strengthening of the electrical cooperatives (through the creation of CONELECTRICAS and the 

subsequent promohon of the San Lorenzo project, as well as other d~rect techcal and managenal 

support), and the institutional strengthemng of SNE The chapters take the form of case studies, 

deta~l~ng the act~vrtles carned out by CARES and evaluating their likely short- and long-term 

Impacts on rural electrification m Costa Rxa 



4 3 CONELECTRICAS 

CARES involvement in the formation of CONELECTRICAS began wth a meeting in 1988 

between Jim Lay, then chef of party of the CARES project, the managers of the four rural 

cooperatives, and the managers of the municipal utilities of the cities of Cartago and Heredia The 

purpose was to dscuss CARES assistance to a proposed "Consortium of Electnc Cooperat~ves and 

Municipal Electnc Compames" The CARES' 1989 mid-year report lists the following objectives 

for the orgamzation 

To supply electncal power for its members 

To reduce the cost of new construction and matenals through bulk purchases 

To reduce service costs through provision of joint services 

To promote ins~tu~onal  reforms for decentralization and privatization m Costa Fbca 

Although these objectives were of mterest to the mumcipd utdities as well, they were ultimately 

unable to jom due to differences between then status and that of the cooperabves under Costa h c a n  

law When the organrzabon was chartered m 1989 as the National Consortun of Costa &can 

Electnc Companres (CONELECTRICAS) its membership included only the four cooperatives 

Coopesantos, Coopeguanacaste, Cooplesca, and Coopealfaro-Ruiz 

The four cooperatwes were an obvlous choice to take advantage of the pnvate power generation 

law, whch was then pendmg m the Costa hcan  legislature With combined revenues of $8 15 

million, and a member base of 65,000, the four together would compnse one of the largest non- 

governmental entihes m the electncal sector The hstory of the rural electnfication in the Umted 

States had shown that the formation of regional generatmg and transmission "supercooperatives ' 

brought a number of benefits to the rural coops, mcluding ~ncreased bargamng power in negotiations 

wth  ublities and a measure of energy independence Given NRECA's role in shaping this history 



it seemed loglcal that CARES would attempt to replicate the expenence in Costa h c a  

Whde the cooperatives were mdeed mterested m poolmg thelr resources to acheve the objectives 

c~ted above, lt IS clear from project documents and mterviews wth managers of the cooperatwes that 

CARES was the dnvmg force behmd the creation of CONELECTRICAS CARES personnel were 

mtrmately mvolved m wnting the busmess plan for the o r g m t l o n ,  its bylaws, and in its ultlmate 

mcorporatlon It appears unhkely that CONELECTRICAS would have been formed at all wthout 

CARES assistance 

4 FHE SAN LORENZO PROJECT 

Imrnedlately upon ~ t s  fonnatlon, CONELECTRICAS began examtrung ~ t s  options for power 

generabon CARES provlded funds for a prelmmary assessment of fourteen potentd hydroelectnc 

sltes, and two were selected for further study the 15 6 MW San Lorenzo site, and another 12 M W 

site at La Vlejo CARES then funded a more extenswe analysis on each slte to determlne ~ t s  costs, 

access, operating efficiency, hydrology, waterflow, and geotecbcal Issues According the 

busmess prospectus for the project, the San Lorenzo slte was chosen for the followng reasons 

It was cost effectwe, glven ~ t s  low Installed cost of capital per kwh 

An exlstmg paved road allowed easy access 

Excellent water quality of the San Lorenzo nver 

There were geotechcal nsks at the competing La Vlejo slte 

Prefeasibility, feasibility, and auxiliary techcal studles of the project were all very favorable The 

$20 rmlllon construction estmate placed the cost per lulowatt at approxmately $1 300, or about 65% 

of what ICE was paylng for ~ t s  new generating facllitles The financial projections appeared 



attractive as well - although sigmficantly, these would ultimately depend on ICE'S pnvate power 

tanff, whlch had not yet finalized - and so CARES and CONELECTRICAS began two parallel 

efforts to o b ~  a pnvate power agreement (PPA) wth ICE for the project, and to attract the outside 

investment required 

In theory, the process established by Law 7200 for obtauung a PPA is straghtforward A pnvate 

producer first identifies a site and applies for eligibility from ICE and environmental certification 

from MINIREM (Mustro de Recursos Nanuales, Energia y Mmas) Once eligibility is granted by 

ICE, the producer applies to SNE for water nghts and a concession to generate power The producer 

must then demonstrate the financial and techcal  feasibility of the project, and negotiate the PPA 

wth  ICE In the case of San Lorenzo, the eligibility, environmental certification, and concessions 

were all m place by December of 199 1 But the process of attractmg a busmess partner and obtammg 

the PPA were to prove much more difficult 

Dunng 1991 NRECA had set up an office m San Jose Headed by Paul Clark, the office not only 

coordinated CARES efforts m Costa hca, but served as a headquarters for NRECA's other Latin 

Amencan operations With Clark's arnval in the Costa &can capital, efforts to find a business 

partner for the San Lorenzo project began m earnest 

The four cooperatwes had already won rate increases from SNE to provide capital for the 

construcQon of the project, but from the begmng  it was recogmzed that a business partner would 

be required not only to contribute addibonal equity, but also to provide business expenence, and 

expenence m operatmg a hydroelectric facility A business prospectus was prepared and circulated 

to potential Investors In September of 1991 CARES arranged meetmgs rn Washmgton D C between 

the CONELECTRICAS board and four independent power compames who had expressed strong 

rnterest m the project Meetmgs were also held wth the Internat~onal Finance Corporation (IFC) and 

the Interamencan Investment Corporation (IIC), both of whrch were interested in providing equity 



and financing for the project 

An example of the fhanc~al plan proposed dunng thls tune h e  is shown In Table 2 1 CARES 

and CONELECTRICAS envisioned a consematwe 70130 debt-equity ratlo for the project 

Approximately half the debt was to be provided by IFC and IIC, wth another 43% comlng from 

loans by the U S Import-Export Bank for the purchase of U S -manufactured equipment The 

rema~nder of the debt was to be provided by local Costa &can banks 

CCNELECTRICAS was pl-g to contnbute $1 25 mdlion m equlty fiom 1ts capltalizatlon 

h d ,  and was s e e h g  m the ne~ghborhood of $2 mllion m equity fiom a pnvate business partner, 

w t h  the balance c o m g  fiom vanous other sources lncludmg IFCAIC The most controversial 

aspect of the equty plan proposed at this tune was NRECA's contnbutlon The mhal proposal was 

to use $1 mll~on dollars of CARES' funds, m a somewhat complicated debt swap plan to leverage 

the pnvate Investment The use of CARES fimdmg was never popular wth USAID program 

managers, and the plan dld not recewe official approval Ultunately as CONELECTRICAS' caprtal 

funds grew, they were able to comrmt addiaonal equty, and the CARES contnbuoon was elimmated 

from the financial plan 

In December of 1991, the CONELECTRICAS board slgned a Jomt Development Agreement 

(JDA) wth  Dommon Energy, Inc , a U S -based firm wth expenence In financmg, constructing, 

and operatmg hydroelectric power facllitres Although an unportant first step, the JDA was merely 

a formal statement of mtent between DEI and CONELECTRICAS The two parties outllned their 

mutual lnterest m the San Lorem project, and then intention to form a new corporation, CONSA, 

whch would develop, finance, buld, and operate the facility subject to a number of condmons The 

pnmary condition was the s~gnmg of a Pnvate Power Agreement wth  ICE, but a flnal decislon to 

enter into the jomt venture would also be subject to corporate, regulatory, and legal approvals on 

both sldes Each party was glven the nght to termmate the agreement for any reason upon fifteen day 



notice to the other 

1 Table 2 1 Ongmal F~nanc~al Plan for San Lorenzo Hydroelectric I 
I Proiect I 
I Debt I 

TOTAL FUNDS 20,000 I 1 

CONELECTRICAS 

NRECA 

Pnvate Investors 

IFCfIIC 

TOTAL 

Dormmon was reportedly still concerned about the tanff whlch ICE had proposed for pnvate 

power producers, as well as other terms of the agreement wth  ICE Under Law 7200, ICE was to 

make an annual proposal of the tanff it would pay to all pnvate producers, subject to approval by 

the regulatory agency SNE The tanff is divlded mto capaclty and energy payments Capacity 

payments, measured m megawatts, are payments to pnvate producers for having the capacity to 

produce power and sell it to ICE Energy payments, measured m lulowatt-hours, are payments for 

the actual amount of energy sold to ICE dunng a year The tanff proposes different capaclty and 

energy payments for peak and off-peak penods, and for the wet and dry seasons The ut~lity makes 

1,250 

1,250 

2,000 

1,500 

6,000 

2 1 % 

21% 

22% 

25% 

100% 



no payment for capac~ty dunng the wet season, slnce ~t has ample hydroelectric capaclty d u n g  

those months 

As d~scussed more fully m the next sectlon, CARES d~scovered that SNE, whch was to approve 

or disapprove ICE's payment structure, dld not have the capaclty to perform a credlble analys~s of 

the tanffs The project began a program of ass~stance to SNE wth the goal of strengthemng ~ t s  

capaclty to make d o m e d  regulatory decls~ons SNE was provlded wth tanff analys~s software and 

techca l  traumng whch allowed ~t to perform ~ts  own analyses of ICE's proposals Uslng sl~ghtly 

more pess~rmstlc assumptions, SNE was able to show that hgher tanffs were warranted, and ICE 

ultmately proposed a lugher tanff 

At the tune the agreement was s~gned wth Dommon, ICE was proposmg a long-run average tanff 

of $0 047 per kWh, but even when ~t was msed to $0 057 per kWh the financlal projections for 

return on mvestment for the San Lorenzo project were reportedly shll below Dommon's threshold 

There were other problems as well Dommon was concerned about provisions for foragn exchange 

Smce ICE would pay for the energy m Costa kcan  colones, fluctuat~ons m the exchange rate 

between the colon and the dollar could have a strong unpact on the profitabll~ty of the prc ect 

Although ICE had proposed to ad~ust the tanff annually to account for the exchange rate, lt was ~ o t  

clear whether the adjustment would be sufficient to cover losses whch m~ght be Incurred dmng a 

glven year as a result of short-term fluctuaaons, or sunpiy adjusted annually to reflect the current 

exchange rate 

Late ln 1992, Domlruon Invoked ~ t s  nght to termmate the agreement and dropped out of the 

project, c~tmg the low tanff, the lack of assurances over exchange rate adjustments, and the cost of 

political nsk msurance Whde many faml~ar with the project have speculated on Domiruon's "true" 

reasons for wthdrawng, the Issues rased do have some valldlty The rate of return for the San 

Lorenzo project is sbll probably not at the pomt where ~t can be considered attractive to lnternatlonal 



lnvestors, and a number of other issues wth respect to tmffs remam unclear At the date of h s  

evaluation Paul Clark continues to be optrmistrc A group of Norwegian rnvestors has expressed 

Interest In the project, but no firm commrtrnents have been made 

But the fact remams that other pnvate energy projects are underway m Costa hca ,  rncludlng one 

which was rejected in the lnrtial survey of 14 hydroelectric srtes Why then has the San Lorenzo 

project faded to attract outsrde mvestment? Although no firm answer can be given, it IS possrble to 

a t e  some likely factors whch may provrde lessons for other efforts of thls type First of all, lt IS 

clear that despite the opemng provrded by Law 7200, there are still sigruficant restnctions an the 

pnvate power market m Costa Rxa CARES efforts wth  SNE and ICE have changed the 

environment for pnvate generation srpficantly, but the restncbons still tend to favor small, low- 

cost, 1ow;nsk projects, and discourage forergn rnvestment As Table 2 1 shows, the San Lorenzo 

project depended on forergn Investment for both equty and debt 

Another key factor may have been CONELECTRICAS lack of expenence m negobatmg complex 

busmess deals llke San Lorenu, Whde CARES provlded a great deal of assistance, ultmately it was 

CONELECTRICAS itself whlch had to close the deal CARES expenence showed that the 

cooperabves are very cauttous and slow to react to oppombes  This should comes as no surpnse 

As member-owned, non-profit orgaruzabons, rural electnc cooperatives are known for therr careful, 

mrrumal-nsk approach to busmess 

In h s  case, CARES cannot be faulted for its decrsion to promote the San Lorenzo project, as had 

it been built it would have been a reglonal success story In order to protect their interests, the 

cooperatives need to develop thelr own sources of energy, and Costa Rxa is faclng a capaclty 

shortage But given CONELECTFUCAS' lack of expenence in the electrical generation business, a 

more cautious strategy rmght have been to start wth a smaller project whlch did not requlre as much 

foreign capltal Though resulting m slower growth for CONELECTRICAS In the short term, such 



a project mrght have prov~ded, m the long run, the busmess and techcal  expenence whch IS 

requ~red to negotiate, frnance and operate a project l~ke  San Lorenzo 

4.5 OTHER CONELECTRICAS ACTIVITIES 

CONELECTRICAS had three other goals bes~des generabon of electnc~ty to reduce the cost of 

ne Y construction and matenals through bulk purchases, to reduce the cost of servlce through 

provrslon of common serwces, and to promote mstltutlonal reforms for decentral~zat~on and 

pnvafxabon m Costa hca. While the majonty of efforts were focused on the San Lorenzo project, 

the consomum has made some progress m other areas W~th CARES ass~stance, CONELECTRICAS 

made a decislon to establish a transformer rehab~l~tat~on fac~lity, and ~mported a transformer 

rewdxng machme and luln through NRECA's surplus equpment program Another example of the 

consorhum's member servlces actmbes was the purchase of 1,000 compact fluorescent lamps, whch 

were sold to consumers at subs~dized pnces as part of a pdot energy and demand conservation 

program CONELECTRICAS 1s also sponsonng the unplementabon of computer-based mappmg 

software for the cooperabves All of these act~vtt~es have rel~ed heav~ly on CARES fund~r,g and 

techca l  assistance 

CONELECTRICAS has also begun to take on an advocacy role for the cooperatlves and for rural 

electnficatlon m general m Costa Rxa The consortium IS an actlve member of ACOPE, and 

regularly presents its wews to the Costa &can leg~slature But desp~te these act~v~t~es ,  ~nterv~ews 

w~th  cooperatwe personnel m Costa h c a  ~nd~cate that San Lorenzo 1s st111 then major concern 

Whde they adrmt that the member support actlvltles are worthwhde, the cooperatlves feel that they 

have made a s~gmficant Investment m CONELECTRICAS, and are watmg for a return 



4 6 IMPACTS OF CONELECTRICAS ASSISTANCE 

It is clear that the formation of the CONELECTRICAS consortium was directly due to 

mtervenhons of the CARES program Project documents and mterviews wth key personnel in Costa 

Rica show that CONELECTRICAS relied heavily on CARES assistance in its formation and in 

carrying out its subsequent activities But the key questlon is whether CONELECTRICAS has 

Indeed transformed the envlronrnent for rural electnfication in Costa h c a  Although ~t is too soon 

for these impacts to be measured directly, some general observahons can be made 

First of all, the creation of CONELECTRICAS was a major accomplishment in itself Through 

the efforts of CARES, the cooperatives became aware of their common goals and joined together 

to achieve them CARES heightened awareness among the Costa hcan  cooperatives that rural 

electnficahon is a worthwhile cause whlch needs strong advocates, and access to modem technology 

and operating methods This is a major accomplishment, and is a credlt to the program 

It is also mportant to note that of all the orgmzations to receive assistance under the CARES 

program, CONELECTRICAS IS u q u e  in that it incorporated a method of sustamng Itself 

financially The creation of a fund of more than a mllion dollars to date in pnvate capltal devoted 

specifically to rural electnficahon is unprecedented m the region If the San Lorenzo project IS 

funded, it w11 earn approxunately 30 million dollars for the cooperahves in 15 years, allowng the 

cooperatwes to mvest m other generation projects CONELECTRICAS appears posed to become 

a sigmficant producer of electricity, whch m the long run w11 help to offset the supply shortage in 

Costa b c a  

But although the consortium appears sustamable m financial terms, it is clear that it w11 requlre 

additional assistance to ensure effectwe use of these funds For the foreseeable future, the consortium 

wlll have to rely on outside orgmzations such as NRECA to mantam its awareness of new 



technologies and methods of operat~on Although lt has camed out some member-support actlvltles 

wth CARES asslstance, there are few lndlcat~ons at the present t~me that CONELECTRICAS wll  

develop on ~ t s  own Into an organmt~on whch can provlde tecbcal  and rnanagenal assstance to 

~ t s  member cooperatlves CONELECTRICAS wll  also need addltlonal asslstance to negotiate the 

San Lorenzo project or other fac~llt~es 

The quest~on must be asked whether the two roles envlsloned for CONELECTRICAS - that of 

a g,~~eratlon and transmsslon supercooperatwe wh~ch would supply ~ t s  member cooperatlves wth 

elecmcal power, and that of an NRECA-like orgmzatlon whlch would provlde techrucal, 

managenal, hanc~al ,  and pol~t~cal support- are m fact compatible wlth one another Certsunly thls 

arrangement 1s contrary to the manner m whch the rural electnc sector has evolved m the Umted 

States, where G&T cooperatlves focus pnmanly on the busmess they know best - generatlon and 

transmlsslon of electnclty - and NRECA, reglonal orgmzations, and consultants provldes the 

support services 

It may be that m a country the sue of Costa Rtca, the creahon of two distmct orgmzations IS not 

feas~ble W~thout the Income fiom the generatmg faclllt~es, ~t IS unl~kely that a member-supported 

orgmzation of the scope of NRECA could be sustamed solely on the contnbutlons of the tour 

cooperatmes Nevertheless, even before lt has begun to generate electnclty, CONELECTRICAS 1s 

already seen to be devot~ng the majonty of ~ t s  resources to the generatlon and transm~sslon slde of 

the busmess, m attemptmg to attract support for San Lorenzo Whde ~t may be argued that the 

consort~um needs the Income fiom the generating faclllty before lt can begm to provlde support 

serwces to its members, lt 1s mterestmg to note that the busmess prospectus developed for 

prospectwe rnvestors m the San Lorem project stresses CONELECTRICAS' role as a provlder of 

electnclty, and makes no menhon of any support actwrfies Slnce the prospectus was developed for 

the specific purpose of attractmg mvestrnent In the hydroelectric project, lt IS no wonder that ~t tends 

to emphas~ze the G&T aspect of CONELECTRICAS' msslon But there 1s no reason to belleve that 



the techca l  and managenal support activities for its members would decrease the likelihood of 

attractmg mvestment, and so the omssion of any discussion of these activities from the prospectus 

seems to indicate thelr relative lack of importance both to CONELECTRICAS and its member 

cooperatlves 

NRECA is presently examuung altemahves to contmue support to CONELECTRICAS once the 

CARES project ends One concept 1s a jomt NRECA-CONELECTRICAS foundation, whch would 

allow the two orgamzations to share f m c i a l  and techcal resources It is clear that unless and unhl 

the San Lorenzo or another similar project is built, CONELECTRICAS wll contmue to recluire 

outside assistance 

4 7 INSTITUTIONAL STRENGTHENING OF SNE 

The Servicio Nacional de Elecmcidad (SNE) was founded m 1928 as a result of Law No 77, 

whch had among other objechves the nahonalmhon of Costa hca's elecmcal generatmg facilities 

and the establishment of a nat~onal electnc utrlity Along wth the authonty to regulate and promote 

the use of generatmg plants over 500 Hp In size, SNE was given the general mssion to protect the 

rnterests of the consumer wth respect to public servlces The intent was that SNE would develop 

into a national utility, wth  the government purchasing pnvate generahng facilihes as their 

concessions e x p d  But thls objectwe was never aclueved With the creabon m 1949 of the Inst~tuto 

Costarncense de Electncldad (ICE), the goal of establishmg a national utility was finally acheved, 

though in contradichon of earlier laws wluch stated that SNE was to have thls responsibility But 

SNE survived the transiQon and took on a stnctly regulatory msslon, modeled after regulatory 

agenctes In the Umted States 

Over the years SNE was also given the authonty to regulate water resources, telecommurucations, 



publlc transport, fbels, and other servlces Unllke other agencles m the regron whch began wth 

smlar  objectrves, SNE was able to mantam ~ t s  mdependence from the natronal utrhtres ~t regulated, 

and today IS essent~ally the only mdependent regulatory body m the electrical sector m Latrn 

Arnenca 

Wlth the passage of law 7200 m 1990, whch for the first trme allowed pnvate power generators 

to enter the market, SNE was grven the authonty to grant concessions to pnvate firms, and to 

regulate the pnces whch would be pad for h s  energy The purpose of h s  law was to take 

advantage of the pnvate sector to make up a portron of the predicted shortfall in Costa hca's 

generatmg capacity But ICE was reportedly opposed to the concept, and perhaps because of thls, 

the new law gave the nat~onal utlllty a great deal of control over ihe pnvate sector Along wth 

restnctrons on forelgn ownershp, the s m  of each project was llmted to 20 MW, and the aggregate 

slze of the pnvate sector could never exceed 15% of ICE'S own capaclty Perhaps the most tmportant 

prowslon was that pnvately generated power could be sold only to ICE, at pnces whlch ICE Itself 

proposed Thus the only real check on the nabonal utrhty's control of the market was SNE 

As CARES began its efforts to promote the San Lorenzo project, ICE made ~ts first tanff prop mil, 

at a long-run average pnce of $0 047 per kwh It was obvlous that h s  pnce was far too low to 

prowde a reasonable return for the San Lorenzo project, and m fact would have lrmited the pnvate 

sector to a few small, very low-cost projects Thus CARES and CONELECTRICAS, along wth the 

newly formed Costa kcan  Assocratron of Pnvate Energy Producers (ACOPE) brought thelr case 

before SNE 

Law 7200 specified that ICE was to base ~ t s  pnce on rts average long-run marg~nal costs, m other 

words, the ut111ty would pay pnvate producers the same pnce ICE Itself would pay to provlde the 

same capaclty and energy In order to develop ~ t s  tanff, ICE contracted wth the French state ut~lity, 

Electnclte de France (EDF), whch used the LOGOS computer model Behevrng that hlgher pnces 



were justified, the pnvate power producers requested that SNE review ICE'S proposal, its 

assumptions, and the manner ~n whch the tar~ff was calculated But smce LOGOS is propnetary, 

ICE was unwllmg to make the software avsulable to SNE And smce SNE had previously based its 

tanff calculations on the traditional method of accounting allocation, it had neither the expenence 

nor the techca l  capacity to carry out marginal cost analyses of the type specified in Law 7200 

In keeping wth  its goal of transforrmng the institutions whch control rural electrification, 

CARES made the decision to begm a program of institutional strengthemg for SNE Of course, 

there was strong motivation for providing h s  assistance CARES was determined to see the San 

Lorenzo project built, and hlgher tanffs were necessary to make the project profitable from the 

perspectwe of foreign mvestors But CARES and other mtema~onal a d  o r g w b o n s  reasoned that 

wthout a strong regulatory agency to balance the power of ICE m the market, the entire purpose of 

Law 7200 - to provide Costa h c a  wth  generatmg capacity to make up the predicted shortfall - 
would be defeated 

CARES first formal acbvlty related to SNE was an audit carned out by a team of consultants fiom 

NRECA International m June-July of 1991 The audit codinned the consensus in Costa l k a  that 

SNE was in need of an orgamzabonal overhaul in order to be an effective regulator of public 

services In addibon to the need for changes m the basic organnational structure, more reliable 

methods of financmg the organmhon, and techcal  trarung for its staff members, the audit 

recommended fundamental changes m the way regulatory funcbons were carned out by SNE the 

unplementabon of regulatory plannmg cycles, a public heanng process for regulatory issues, and an 

Increase m - or at least a clearer defimbon of - SNE's authority to make decisions whch were legally 

binding on the regulated utditles 

But these changes would r e q w  an official redefimtion of SNE's responsibilities, and as well as 

modifications in the regulatory climate in Costa Rtca At the time of the audit, SNE was still 



operating on the basis of the 1928 law, whch, although it had been mod~fied many times, had not 

been completely updated smce 1941 Recogmung the need for modification of SNE's charter, a 

c o m t t e e  in the Costa kcan legislature began preparabon of a bill entltled "Law of the Regulatory 

Authonty of Public Services", with the goal of transformg SNE CARES took an acbve role m the 

development and passage of h s  blll, h d m g  a study tour for the congressional committee to visit 

regulatory agencies m the Uluted States, and providing testunony and recommendations to the 

committee SNE itself provided input to the cornnuttee, based on the needs Identified in CARES' 

audit report At the tune of ttus evaluabon, the bill had not yet passed m the legislature, but it appears 

to have strong support, and is expected to become law m late 1994 

In 1992, CARES held a strategic p l m n g  seminar for SNE staff to discuss the audit and to 

develop a specific plan for canymg out the changes it recommended A list of pnontles was 

developed, and SNE began to Implement them to the extent possible, given its avsulable funds 

CARES funded an institutional development specialist to assist SNE with the transihon 

4 8 IMPACTS OF SNE ASSISTANCE 

With the opemg created by the pnvate power generabon law, SNE was thrust into an important 

role from the perspective of CARES and other orgarmations interested m offsetting Costa hca's 

predicted electrical capacity shortage Sigmdicant growth of the pnvate power subsector m general 

-and the financial feasibility of the San Lorenzo project m particular- depended heavily on SNE's 

ability to check ICE'S monopsony power and oblige the ublity to offer pnces and terms whch would 

make it attractive for pnvate producers to enter the market That SNE was m a weak position to 

fulfill h s  role was obvious to many m Costa Rca The agency was underfunded, overburdened wth 

respons~bility, and lacked a clear defirution of its regulatory role and authority 



CARES' institutional audit identified not only the internal weaknesses in SNE's operations, but 

also the structural weaknesses the concept of public service regulation as it had evolved in Costa 

h c a  The new law, whch contamed sigmficant input from CARES, is an attempt to transform the 

regulatory cllrnate of the nabon, and bnng it closer m lme wth the manner m whch public services 

are regulated m the Umted States Ultunately h s  may be the most sipficant change brought about 

by the CARES program 

At present SNE itself is m transition, but interviews wth key personnel show strong support for 

the changes CARES has recommended With the fundmg provisions mcluded in the new law, SNE 

should be able to transform itself, followng the blueprint lad out by CARES Leone1 Fonseca, the 

Director of SNE, is committed to transforrmng the orgamzabon mto a modem regulatory agency 

Sipficantly, Fonseca is also very much m favor of developmg a pnvate power sector m Costa hca 

In that area, SNE's tecbcal  capacity has been greatly increased CARES provided SNE wth  the 

software and tecbcal  t m m g  required to perform m a r g d  cost analyses, and as a result ICE'S 

tanff proposals for pnvate power have mcreased steadlly Although restnct~ons m the law may still 

be holdmg pnvate mvestrnent to a low level, the changes brought about by CARES have Increased 

the llkellhood that Costa hca's p d c t e d  generatmg capacity can be made up by the pnvate sector 



4 9 CONCLUSIONSlLESSONS LEARNED 

The cond~t~ons encountered by CARES m Costa h c a  were In many ways u q u e  In the reglon 

Coverage of electrical servlce was much broader, and a movement for support and provlslon of rural 

electnficatlon - albelt one that had been somewhat neglected - was already In place m the form of 

the four cooperatwes and thelr 60,000 members Adequate supplies of relatively low-cost 

hydroelectnc power (supplemented by thermal generation dmng the dry season), combined wth 

a generally hlgher level of development m the rural areas of the country meant that one of the 

standard problems of rural electnficabon - i e the subs~dy requved to prov~de a hlgh cost servlce to 

low-mcome populations - was not as acute m Costa kca, and homntal acovities such as promooon 

of productwe uses of electnc~ty couId be de-emphas~zed m favor of vemcal, sector-wde 

mtewentions 

The pnmary problems for rural electnficatlon m the country seemed to be on the honzon The 

mcreasmg demand for electncity, and ICE'S projected shortfall of generatmg capacity were loolung 

to create a situahon not unlike that of the other countries of Central Amenca, where first pnonty IS 

given to urban and mdustnal loads wth hlgher demand, broader political support, and kgher 

revenues for the utdity l h s  situabon, combmed wth the weaknesses m the cooperabves, meant that 

wthout mtewenhon, the rural populahon of Costa Rxca mght m the future come to enjoy less access 

to electncity 

Given these condbons, the strategy chosen by CARES m Costa k c a  was to remvigorate the rural 

electnc movement and ensure its sustamab~l~ty through the formation of CONELECTRICAS, a 

consort~um of the four exlstmg cooperatwes The consortium had two purposes On the one hand, 

~t would allow the cooperatwes to take advantage of economes of scale m procurement of common 

serwces, and glve all members access to standard, modem operatmg practices But from the 

begmmng, its pnmary purpose was to take advantage of Law 7200 to develop pnvate generatmg and 



transmission facili~es, m order to offset the predicted energy shortfall in the country, and eventually 

it is assumed, to make the cooperatives independent of the national utility Revenues from the sale 

of electricity to ICE were to be used to support the other services which the consortium would 

provide to its members 

The consortium has gone some distance m llfillmg the latter purpose, m that a sigruficant amount 

of development work has been performed for the San Lorenzo hydroelectric project, even if the 

project has not yet attracted the outside investment it requires The work performed by CARES in 

m g  approval for the project, m strengthemg the capacity of SNE as an effecbve regulator and 

in achieving hgher m f f s  fiom ICE, paved the way for other pnvate energy producers, and wll  

llkely go a long way toward provldmg Costa k c a  wth adequate supplies of electncity m the future, 

subject to the restrictions inherent m the pnvate power law 

But aside from that, CONELECTRICAS seems to have made only small impacts on the 

operations of the cooperatwes to date Whlle certady beneficial, activities such as the compact 

fluorescent light bulb program, the transformer rehabilltabon facility, and the introduction of 

cornputenzed mappmg techmques seem relatwely minor compared to what such an orgmzat~on 

might achieve At the date of th~s evaluation, it was st111 possible that San Lorenu, would attract 

mvestors But if the project IS not bullt, it re- to be seen whether the cooperatrves have enough 

common interests to hold CONELECTRICAS together, and whether CARES main goal for the 

consortium - to strengthen the nual electnc movement in Costa Rica - w11 be acheved 

The question must be asked whether the two roles envisioned for CONELECTRICAS - that of 

a generabon and transmssion supercooperative whlch would supply its member cooperatives w t h  

electrical power, and that of an NRECA-llke orgamzation whch would provide techrucal, 

managenal, financial, and political support- are in fact compatible with one another Certamly this 

arrangement is contrary to the manner in whlch the rural electnc sector has evolved in the United 



States, where G&T cooperatives focus pnmanly on the business they know best - generation and 

transmission of electncity - and NRECA provides the support services 

It may be that m a country the slze of Costa hca,  the creation of two distmct organizations is not 

feasible Without the mcome from the generatmg facil~ties, it is unlikely that a member-supported 

orgmzation of the scope of NRECA could be sustaned solely on the contnbuhons of the four 

cooperatwes Nevertheless, even before it has begun to generate electncity, CONELECTRICAS is 

already seen to be devoting the majonty of ~ t s  resources to the generation and transmtssion side of 

the business, m attempting to attract support for San Lorenzo Whde it may be argued that the 

c o n s o ~ u m  needs the income from the generating facility before it can begm to provide support 

services to its members, it is interesting to note that the business prospectus developed for 

prospectwe investors m the San Lorenu, project stresses CONELECTRICAS' role as a provider of 

electncity, and makes no menbon of any support achvities Smce the prospectus was developed for 

the speclfic purpose of attractmg investment m the hydroelectnc project, it is no wonder that it tends 

to emphasize the G&T aspect of CONELECTRICAS' mssion But there is no reason to believe that 

the techrucal and managed support activities for its members would decrease the llkellhood of 

attractmg mvestrnent, and so the omssion of any discussion of these activities from the prospe tus 

seems to indicate then relative lack of importance both to CONELECTRICAS and its memoer 

cooperatwes Interviews wth  cooperative managers seem to confirm ths  impression 

Although it would have to be considered a filure for the CARES project if the San Lorenzo 

project were not burlt, gven the resources that have been expended, the blame for its filure to attract 

funding so far does not seem to he wth  the efforts of Paul Clark or the CARES project It 1s clear 

that Law 7200 did not create the ideal environment for pnvate investment in Costa Rxa, an AID 

publication (1) states that "present Costa Rtcan regulations for the pnvatization of the power sector 

are discouragmg investments by foreign cornparues In order to attract more investments, the 

government of Costa h c a  will have to reduce some of ~ t s  restnctlons " 



The pnmary reasons given by D o m o n  Energy for droppmg out of the San Lorenzo project was 

that the tanff to be pad by ICE was stdl too low to perrmt an adequate financial return, and that the 

pnce adjustment mecharusm created too much nsk and uncertmty Other factors may have entered 

into Dommon's decision, but the fact that CARES is contmung its efforts to achieve higher tanffs, 

and to clan@ the pnce adjustment mecharusm, lnd~cate that these are indeed legitimate issues 

But the fact remams that other pnvate energy projects - including some of those rejected in the 

imt~al study of 20 potent~al sites - are being built m Costa k c a  Why have these projects gone 

through when San Lorenzo has not? Part of the reason may lie in the fact that the other projects 

requ~red less outside capital As a relatively new orgarmation, CONELECTRICAS did not have 

sigmficant cash reserves, and construcbon of San Lorenzo was always dependent on the maximum 

35% fore~gn ownerslup allowed by law At present, CONELECTRICAS continues to budd up its 

financial reserves, and it may be possible that m the future the project can be bu~lt wthout sipficant 

foreign Investment 

It is important to note that the pnvate generation law creates restrictions for the cooperatives as 

well Law 7200 is sad  to be modeled on the U S PURPA regulations, but there are significant 

differences The fact that G&T cooperatwes m the U S can sell power to thelr own members gives 

the mdividual cooperahves a great deal of power In negotlatlons wth  ut~lities 'Ihs has hstoncally 

assured a steady supply of power for rural electnfica~on In Costa hca,  however, pnvate producers 

must sell all of thew power to ICE, and there are no real assurances that the utility wl l  sell it back 

to them Changes m the pnvate power law, whlch would allow power wheelmg, are sad to be under 

d~scussion in the Costa Rican legislature Such changes are necessary if the cooperatwes are ever 

to achieve energy independence 

CARES' other man  actlvity in Costa hca ,  the strengthemng of SNE, appears to have been a 



complete success SNE has increased its techmcal capacity, and IS implementing the management 

changes suggested by CARES An indication of the success of this effort are the funds bemg 

invested m SNE by the USAID bdateral Costa hcan  mlsslon, and the Interamencan Development 

Bank The new law whch transforms SNE lnto the Autondad Reguladora de 10s Sewicios Publlcos 

has clanfied SNE's role, but the orgmzat~on st111 seems overburdened wth respons~b~l~ty 

The pmary objectwe of the CARES program was to Increase the access of the rural population 

of Central Amenca to the benefits of electricity It IS of course too early to determine directly 

whether that objective has been met However, glven the mfonnation gathered for t h~s  evaluation 

~t is clear that CARES has played a cntlcal role In strengthemng and transforming the lnstitutlons 

whch Impact ruraI electnficahon m Costa Rtca But it should be noted that every unportant activlty 

carned out by CARES m Costa Rtca came about as the result of the passage of Law 7200 There are 

stdl defects m t h s  law, and the sustarnabll~ty of CARES efforts wll  ultunately depend on how h s  

law is Interpreted 



5 MUNICIPAL ASSISTANCE PROGRAM 

5 1 SUMMARY OF MAJOR IMPACTS 

CARES' assistance to the mumcipal utilities of Guatemala acheved their greatest impact in the 

Empresa Electtlca de San Marcos These impacts included the followng 

A 14% increase in the number of electncal connections in the mwcipality over four years 

Addition of 675 new rural connections through the utility's internally managed rural 

eleclnficabon program 

.Increases m managenal and techcal efficiency, one measure of whrch is the near doubling of 

the number of service connections per employee, fiom 70 to 133 dunng he penod of CARES' 

assistance 

5 2 BACKGROUND 

As bilateral and multilateral ad orgarmations have slufted then strategies away fiom large, 

centrally planned projects toward locally-based efforts involving decentralized institutions, the 

strengthenmg of local govexmnents and local institutions has become an rmportant aspect of 

development programs With the electncal subsector of Central Amenca dormnated by large, state- 

owned utiliUes whch generate, transnut, and distnbute the majonty of electncal power, CARES' 

program of assistance to mwcipal utilities presented an important application of t h s  new focus 



Whde decentralmt~on of utlhhes and other government services 1s a complex and often sensitive 

political Issues m all the countries of Central Amenca, two of them - Guatemala and Costa k c a  - 
have had long expenence wlth mumc~pal electnc companies, whlch operate as agencles of local 

government, purchasing electnc~ty m bulk from the natlonal utility and resellmg it to resident~al, 

cornme~cld and mduustr~d customers wthm the junsdlc~on of the mutucipdlty In some cases there 

IS some local generatmg capac~ty as well But the hstory of mun~cipal utiht~es m Guatemala has 

followed a pattern of general neglect, decl~ne m quallty of servlce, loss of servlce temtory, and 

eventual takeover by the central utIhty It is a matter of some debate whether detenorahon of serv~ce 

IS the cause or the result of pressures to centralize operatrons, but the fact remams that m Guatemala 

there remam only eleven mmc~pa l  utdit~es, down from 35 in the m~d- 1950's 

The takeover of an meffic~ent, poorly managed local system by the central utIhty may mdeed 

result m short-term lrnprovements m servlce, but there are a number of advantages to well-managed 

mun~c~pal utd~t~es  As div~s~ons of the local government, mu~ucipal uhl~hes can be more farn111a.r 

with the~r customers, and more responswe to theu needs than a large utihty headquartered ln a 

dlstant cap~tal clty In a democrat~c soc~ety, c~tlzens can use the polrt~cal process to influence the 

performance of the local util~ty, malung qual~ty of servlce an Issue m local elect~ons Munic pal 

control can also streamlme utll~ty operahons, slnce many actlvltles such as purchase of spare parts, 

meter readmg, mappmg, and routme m t e n a n c e  can be handled more efficiently at the local level 

A mmclpal uthty can also be the source of rntang~ble benefits, such as CIVIC pnde 

But the benefits of muruc~pal control must be balanced by considerat~on of ~ t s  potential 

drawbacks Many achwhes, such as trsuIllng and long-range supply planrung, can be handled more 

efficiently by a large central uhhty The susceptlb~l~ty of munmpal uthhes to local pressure can 

have negatwe consequences as well, if pol~t~cal concerns are allowed to take precedence over 

financlal and techca l  Issues m settmg lnst~tutional pol~cy There 1s also the danger that powerful 

local mterests may use theu Influence to the detriment of other groups such as the rural poor In the 



absence of strong democratic institutions, a mmcipal utility can also be affected by poiltical 

corruption It may be used as an instrument of patronage, wth mucipal  officials awarding lobs and 

contracts in return for political support And since the utility provides a steady source of Income for 

the murucipality, officials may be tempted to divert these funds to other civic purposes to make up 

for budget shortfalls Thus whle murucipal u t h e s  present an attractwe model for decentralization, 

they include a number of tradeoffs whch must be considered carefully in light of local economic, 

social, and political conditions 

It is interestmg to note that murucipal utilities in the Unlted States followed a similar pattern 

of hstoncal declme Dunng the first decade of the 20th century, at the mcepbon of the electnc utility 

industry, public power systems were installed at tvvlce the rate of pnvately owned systems (2) 

Although most of these public utdibes served smaller towns and cibes, voters m almost every major 

city m the country were at some pant asked to choose between public and pnvate power The issues 

are somewhat different m Guatemala, where mwcipal uhlibes have been taken over by the central 

government-owned utility, but the reasons advanced for the takeovers - the inefficiency of local 

management, the economes of scale avzulable to larger entities, etc - were often the same 

In 1991, at the request of USAIDIROCAP, CARES began a program of managed and techcal  

assistance to the munlc~pal u~litses of Guatemala, wth  a vlew toward establishmg a potential model 

for decentralimg all of Guatemala's electrical distribution The assistance began w t h  a survey of 

the eleven exlstmg municipal utdihes (Gualan, Guastatoya, Huehuetenango, Jalapa, Puerto Bamos, 

Quetzaltenango, Retalhuleu, San Marcos, San Pedro Pinula, San Pedro Sacatepequez, and Zacapa) 

to assess thew operations and develop a plan for required improvements Such assistance fit with 

CARES' goal of establishmg an effectwe, diversified set of mtu t ions  to promote and support rural 

electnfication The specific outcome of these activities was to be an increase in the ability of 

mumcipd utilities to provide and sustain rural electnfication 



5 3 INITIAL OPERATIONAL SURVEY 

The operational survey was camed out through interviews wth utility personnel and local 

political leaders, and on-site inspection of equipment and factlities A number of major problems 

were ~dentrfied whlch were present to varytng degrees m all eleven ut~littes These tncluded poor 

mamtenance, a lack of tramed personnel, and a lack of long-range planmng capab~llty for system 

expansion and equ~pment upgrade Although these problems resulted In rather poor servlce to 

consumers, the utll~t~es were nevertheless hghly valued by theu commuoes Ultimately most of 

the shortcomgs seemed to stem from the fact that the uthtles were bang managed by mun~clpal 

councils, whch cons~dered day-to-day operatmg decis~ons along wth other m u c ~ p a l  business m 

regular counc~l meetmgs Whlle smcere efforts were made to run the ut111tIes m an effic~ent manner, 

counc~l members lacked the techmcal and managed knowledge requued to operate a modem 

~tll l ty 

5 4 EMPRESA ELECTRICA DE SAN MARCOS (EEMSM) 

From the trme of the ~ m t ~ a l  survey, pol~t~cal leaders m the m u c ~ p a l ~ t y  of San Marcos - In 

partwlar the mayor, Damel Caballeros - were very receptwe to the ass~stance CARES was 

proposmg (Caballeros had been elected mayor m 1990 on a platform whlch mcluded upgradmg the 

munmpal ut~hty) Because of t h~s  support, CARES ult~mately came to focus the majonty of its 

efforts on the munrc~pal ut111ty of San Marcos, and acheved most of ~ t s  success there 

The Empresa EIectnca Munlc~pal (Munlc~pal Electnc Company) of San Marcos was legally 

established In 1955 Although the relatwe geographical isolation of the mwcipal~ty had resulted 

m a greater degree of mdependence from the nat~onal utility INDE, by the lnceptlon of CARES 



assistance program the EEMSM was suffering from the same difficulties bemg expenenced by other 

Guatemalan u t h e s  Operations were supervised by a five-member board of directors drawn from 

the municipal council, wth  the mayor actmg as General Manager Whlle these officials appeared 

to be makmg a smcere effort to conduct the affars if the utillty in a f i r  and efficient manner, their 

lack of knowledge of utility operabons resulted in poor servtce to consumers There were frequent 

power outages, irregular voltages, and long watlng tlmes for new connections A lack of emphasis 

on mamtenance had resulted m physical deterioration of the dlstnbution system, wth  techca l  and 

non-techmcal losses runntng near 50% There were no plans for long-term growth, and servlce 

expansion was effectively stagnant 

In 1991, the EEMSM was s e m g  approximately 2500 customers, of whch approximately 90% 

were wthm the city of San Marcos, and the remamder m the surroundmg rural areas INDE was the 

mmn supplier of electricity, but the La Castalia hydroelectnc plant on the nearby Palatza nver 

satisfied about 20% of the total demand - manly for water pumping - on a separate gnd isolated 

from the mam system Due to poor mmtenance and siltmg resultmg from deforestation in the 

surroundmg watershed, La Castaha was producrng only about 70% of its design capacity of 275 kW 

5 5 ASSISTANCE PROGRAM TO THE EEMSM 

CARES program of assistance m San Marcos focused on four major areas t ecbca l  assistance, 

managed and legal support, infonnat~on systems support, and watershed management for the La 

Castalia hydroelectnc plant The followng sections surnrnanze the results of these interventions 



5 5 1 TECHNICAL ASSISTANCE 

CARES focused a great deal of effort on provldmg lmmng for ut111ty mamtenance personnel, and 

seems to have achleved large ~mprovements In the techmcal operations of the ut~lity Of partrcular 

success was the lmeman tramng, whlch ~ntroduced t e c h c ~ a n s  to techmques of workmg on 

energized lmes (prev~ously the entxe line was de-energmd for mamtenance, resultmg m servlce 

outages to customers) Based on mtemews wth servlce personnel, these courses seem to have been 

very effectwe, and have resulted m mproved system mantenance and reduced construction time 

The system map produced wth CARES assistance has also ~mproved overall system quahty, smce 

~t allows staffto locate problems qu~ckly and plan mamtenance actlvltles more effectwely 

Another actrvlty whlch seems to have been partmlarly successful was the surplus equlpment 

program Smce 1991, NRECA's InternahonaI Foundabon has donated some 40 contamers of surplus 

matenals to the EEMSM, wth  shppmg costs pad through CARES funds Whde the surplus 

equlpment Qd achieve the goal of reducmg matenals costs for h e  construcuon, it also came to be 

used m ways unforeseen by the CARES staff The ut111ty was able to use the surplus matenals to 

leverage funds from the mu~llc~palrty for lme extensons to rural areas of the muxuc~pality The utl y 

also began usmg the equlpment to generate Income, sellmg what was not needed to other util~t~es 

m the reglon 

5 5 2 ADMINISTRATIVE AND LEGAL SUPPORT 

With CARES ass~stance, the EEMSM drafted a new pol~cy document (the Reglamento de 

Prestaczon de Servzczos, or rules for provlslon of serv~ces), replacmg previous ad hsc pol~c~es whch 

had resulted m poor consumer relat~ons New bylaws were drafted for the ut~l~ty,  wth  an effort to 

facll~tate admmstratwe and legal autonomy The most significant change seems to be the creation 



of an admmstrahve board consistmg of representatives fiom the mumipal government, consumers, 

and utility personnel Control of day-to-day operations and long-range p l m n g  will pass from the 

municipal council to ths board 

There are several mdicahons that the utility has unproved ~ t s  performance since 199 1 as a result 

of these changes An mdication of the growth of the utility is shown by the nearly 14% Increase in 

the number of urban connections slnce that time, fiom 2800 to 3186 Some 675 new rural 

connections have been added as well 

A major mdication of the utility's improved efficiency is the near doubhng of the number of 

service connections per employee, fiom 70 in 199 1 to 133 in 1994 f i s  was achieved pnmanly 

through a 40% reduchon m staff 

One fundamental measure of a utility's sustsunability is its capability to detennme tanffs which 

allow it to recover capital and operatmg costs and to finance future system expansion Because tanff 

calculabons depend on accurate collec~on of data on all aspects of util~ty operation, they require at 

the mmmum a detsuled system of record keepmg and a hghly tramed accountmg staff More 

mvolved calculabons whch attempt to account for changes m the exchange rate, mflahon, escalahon 

of fuel and other operatmg costs, and the rate of growth m demand among vanous rate classes, 

generally require the servlces of energy economists 

Although the EEMSM's rate-settmg procedure was not examined in deml, interviews wth  staff 

and a general exarmnahon of avalable data indicate that the utility does not yet have the capability 

to perform tmff calculahons beyond the level of annual cost allocat~on ' I lus  is not unusual for a 

uhlity of the size of the EEMSM, but future growth wll requrre access to unproved methods of rate 

calculations, as well as improvements In record keepmg 



5 5 3 INFORMATION SYSTEMS SUPPORT 

CARES' m m  activities m mformation systems support were the development of an automated 

b~llmg procedure and a warehouse rnventory management system These efforts appear to have been 

unsuccessful to date The EEMSM contmues to use manual procedures for customer bdlmg and for 

management of warehouse mventory Accordmg to ut~lity personnel, the software whch was 

developed (an adaptahon of a system used by a cooperative m Costa hca )  was unsu~ted to theu 

needs, and was cumbersome to operate Actually the present method of billmg is very efficient, and 

whle a computenzed system mght Improve record-keepmg, it would probably not reduce billmg 

lag Presently meter readers travel to each connechon, compare the meter readmg wth the previous 

month's total, and calculate the bill on the spot and present ~t to the consumer 

' h s  makes the b~llmg process suscept~ble to errors, but ~t does offer some advantages over a 

centralized system, given the real~hes of San Marcos An automated b~llmg procedure would in A ct 

mcrease the bdlmg delay, slnce it would requlre meter readers to collect readings and take them to 

the uhlity for processmg Smce ma1 servlce is unrehable, another tnp would have to be made to the 

service connect~on to present the bill 

5 5 4 WATERSHED MANAGEMENT 

One reason for the detenorated performance of the La Castaha hydroelectnc plant was water 

turbidity due to deforestat~on m the surroundmg watershed In a collaboratwe effort wth DIGEBOS, 

FUNDAP, and other orgmzatlons, CARES developed a management plan for the Palatza watershed 



whch Included the development of seedling nursenes, incentives for tree planting, traimng in soil 

conservation for local farmers, and provision of cred~t for purchase of improved woodstoves 

Whlle it is too early to deterrmne the impact ths  plan has had on deforestation in the watershed, 

some general observations can be made One innovative feature of the plan was its emphasis on 

mdivldual rather than collective incentives Instead of orgaruvng crews to reforest common areas, 

the program encouraged indiv~duals to plant seedlings on their own pnvate land The plan also 

received support fiom the municipal government, whlch provided funds to hre  reforestation 

promoters 

It is questionable however whether credit for improved woodstoves w11 have any impact on 

deforestation Whlle these stoves may reduce rural inhabitants' demand for firewood, numerous 

studes of fuelwood use m Guatemala and elsewhere have shown that rural residents use only a small 

portion of the wood they cut for their individual cookmg and heating needs The majonty of the 

wood is sold in urban areas, to businesses such as bakenes The management plan focuses stnctly 

on fuelwood demand wthm the watershed itself, and w11 have no effect on urban demand 

5 6 CONCLUSIONSfLESSONS LEARNED 

In 1991, the mucipal u~lities of Guatemala were in a penod of long decline charactenzed by 

shmkmg numbers and detenoratmg service in those that remamed CARES' program of munic~pal 

assistance showed that municipal utilities can provide a viable alternative to central utilities under 

the nght cond~tions After receiving the required tecbcal  and managenal tralmng, the EEMSM 

showed measurable unprovements m the quality of serwce it was able to provide consumers, in the 

physical condition of the network and associated equipment, and in the financial health of the 

busmess itself The utrlity even began its own program of rural electrification, nvalmg INDE's PER 



I11 program, at least m relat~ve terns At the tlme of the lnterwews wth EEMSM personnel, 

CARES' assistance had effectwely terrmnated, but the more modest results m the mwc~pal~t ies  of 

San Pedro, Retalhuleu, and Guastatoya, where CARES also mtervened, show that whrle techcal  

and managenal tramng are necessary cond~t~ons for Improvmg ut111ty operat~ons, they are not 

always sufficient 

The key role of local pol~t~cal leaders In the success of the ass~stance program m San Marcos 

bmgs up the lssue of susta~nab~hty The current mayor of San Marcos was a strong supporter of the 

CARES efforts to Improve ut111t-y operations, but h s  term explres m 1996 Nevertheless ~t appears 

thd the new operatmg bylaws, the change In ph~losophy at the ut~hty, and the mcreased emphas~s 

on effic~ent management wll  outlast changes In pollt~cal leadersbp The majonty of CARES 

mterventlons m the EEMSM seem to have been mstitut~onal~zed, mndicahng that they w11 outlast 

the project 

However, the ultmate goal of the muruc~pal assistance program was to prov~de a model for other 

util~t~es m Guatemala, and m the reglon as a whole While positwe changes were made in the 

techcal  operahons of certiun other Guatemalan mmcipal utd~ties, the bulk of the effort seems ra 

have focused on San Marcos, due to the recept~v~ty of the pol~t~cal leadershp and utlllty personnel 

Improvmg the operabons of mucipal ubhtles throughout the country - and creatmg local utiI~ties 

In other mwc~pal~t ies  - would seem to requrre at the outset a natlonal associat~on of municipal 

ut111ty managers Given Dame1 Caballeros' support for the EEMSM, h s  election as prestdent of the 

national associabon of mayors w11 llkely bnng about an increased awareness of the ~mportant role 

of rnumcipal uthbes among mayors of other municlpallties m Guatemala NRECA mtemat~onal IS 

also negot~atmg a plan of t ecbca l  assistance to a program h d e d  by the Central Amencan 

Development Bank whch seeks to create new mmclpal util~hes m Guatemala 

On a regional bass, only one other country, Costa hca, currently has rnutllclpal electrical utilities 



CAWS involvement w th  the Costa &can murucipals seems to have been limited to imtial 

discussions dunng the formahon of CONELECTRICAS Since by a11 accounts these ut~lities are 

very well-run, their methods of operation - and the way In whch they survwed pressures to 

centralize h m  their own national utility - may have provided some important lessons for the 

Guatemalan mucipals  



6 DEMAND ASSESSMENT MODEL @AM) 

6 1 SUMMARY OF MAJOR IMPACTS 

The DAM model provrded utrl~tres wth a tool by whch potentla1 rural electnficat~on projects 

could be ranked accord~ng to rat~onal financ~al cntena The Impact of CARES ass~stance mclude 

Inst~tut~onalizat~on of DAM wthm INDE as a result of the PER 111 program 

Inst~tut~onal~zatron of DAM wthm CEL as a result of the bilateral El Salvador rural 

electnficat~on program 

6 2 BACKGROUND 

Rural electnficat~on programs have been cnt~cned in the past for providing the majonty of 

economc benefits to the relatively affluent sectors of rural society, whle poorer res~dents achievi. 

only comfort-level mprovements m hving standards, such as access to electnc hghtmg, radlo, 

televls~on, and other household appl~ances The low electncal demand from the majonty of rural 

households, and the resultmg low revenues to the ut~l~ty, makes rural electnficatron a poor 

Investment from the standpomt of the util~ty 

Section 2 discussed one way the CARES program sought to Increase the demand for electnclty 

In rural areas, through promotion of product~ve uses and provmon of cred~t But on a more baslc 

level, utll~t~es reqmre a tool whch allows them to screen and pnontlze cand~date electnficatlon 

projects In the past, rural electnficatlon has been directed more on the basis of polit~cal concerns 

than on concern for financial return to the util~ty Thls was the purpose of the DAM computer 



program 

For the lutial screerung process, DAM requires as Input such information as demographics, line 

extension costs, and number of connections Screerung at the cornmurut. level requires much 

additional dormation, whch must be collected by trsuned personnel tanff schedules, electncity 

conversion rates, generabon costs, distnbufion s~ t e  charactenst~c and costs, residential energy uses, 

and the identification and estimation of electncity demand for productive uses The model outputs 

a great deal of data, but the most important to the utll~ty is the benefitlcost ratio, whch ultimately 

allows the ranlung of projects 



6 3 DAM AND PER I11 

CARES began promotmg the use of DAM wthm INDE almost fiom the b e g w g  of the project, 

provldmg tmnmg m r t s  use, and m the collectron of the field data requmd for mput Interviews wth 

officrals of INDE mdrcated that DAM became an unportant component of PER 111, and conmbuted 

hlghly to rts success DAM has been ~nst~tutronairzed wthm INDE, and rnterv~ews wth INDE 

personnel rnd~cate a hgh degree of acceptance, malung rt c e m n  that future rural electnficat~on 

programs wl l  utlllze d 

6 4 DAM IN OTHER CONTEXTS 

CARES also mtroduced the use of DAM m the El Salvador rural electnficabon project, where ~t 

was used extensrvely and wth success by the nahonal utrlrty CEL The use of DAM appears to have 

been &tuhonallzed wthm CEL, though rts contrnued use wll  of course depend on the existence 

of funds for d electnficahon m that country DAM was also mtroduced to ENEE m Honduras as 

part of the Aguan Valley rural electnficatron study, but grven the present low pnonty for m a  

electnficatron m Honduras, rt seems doubtful that the program wll  see much use there DAM was 

used to a small degree m Nrcaragua m the Atlantlc Coast Electnficahon project, but does not appear 

to have been mtttuhonalrzed wtlm ME 

6 5 CONCLUSIONS/LESSONS LEARNED 

The Demand Assessment Model came to be wdely used by the nahonal utdrtres of Guatemala and 

El Salvador Both have used rt successMly m mfiastructure-based rural electrification programs to 

provrde a ranlung among vanous communitres requlnng servlce, m order to select those 



communities whch wll  provide the greatest return on investment It is difficult to separate the 

influence of DAM from the productive uses component, but the two combined do result in hgher 

consumption of eiectncity In rural commumties, as observed in Section 2 

DAM has turned out to have addit~onal benefits to both the utility and to rural communities In 

a sense, the focus on the benefitkost ratio introduces the utility to the concept of marketing its 

semces, as opposed to the central government lrectmg rural electnficatlon based on other cntena 

Because DAM's selection cntena is transparent, its use has tended to reduce the importance of 

p o l i t d  mfluence m rural electnficahon, or at least has slufted these concerns from the commmty 

to the macro level (e g , politics undoubtedly played a role in the decision to focus PER-I11 on me 

highlands of Guatemala) Commmty leaders are aware of what is requued to recelve electncal 

service, and cornrnwty members work to fit these cntena, because they are certsun of receiving 

service 

But the use of DAM raises some questions of equrty and distnbution Although the focus of the 

PER-I11 program was the poorest region of Guatemala - the central hghlands - DAM's selection 

cntena seemed to assure that the wealthlest commumhes m the region received service first The use 

of the benefitkost raho also unplles that those cornrnuhes wth the lowest electnficahon costs cnll 

receive pnonty, i e commmbes m easily accessible geograplucal areas, close to roads and existing 

transmission lines 

CARES' efforts to promote the use of DAM in the region point out one of the man difficulties 

encountered in a support project of thls type The degree to whch DAM was employed and 

wtuhona lmd  m the central ublibes depended ultimately on the existence of ongomg large-scale 

rural electnficatlon projects Only by carrymg out these projects could utiliQes become aware of the 

advantages of rational selection of areas and cornmurubes to receive service For ~s reason, DAM 

was used extensively only in Guatemala and El Salvador Although the program did see some 



lmuted use m Honduras, DAM was not lnst~tutionallzed wthm ENEE because of the lack of interest 

on the part of the ut~lity m rural electnficatlon 



7 DECENTRALIZATION SUPPORT 

7 1 SUMMARY OF MAJOR IMPACTS 

The program of assistance for the creation of the Roatan Electnc Company had a number of 

positive impacts both on the island itself, and on the wder policy environment for rural 

electnfication m Honduras These impacts include 

.Introducbon of reliable electncal service in Roatan, wth  adequate generating capacity and 24 

hour per day service 

Provision of electncal service to more than 1,000 new rural and urban customers 

Sipficant changes m Honduran law, whch wll  facilitate the creabon of other pnvate electncal 

utilities 

7 2 BACKGROUND 

By the begmug of the CARES program in 1987, the long penod of decline expenenced by the 

Central Amencan electncal utdities was reachmg a point of cnsis Heavy foreign debt, combined 

wth  rapid lnflatron and falhg exchange rates, made it lncreasrngly difficult for utilities to meet the 

growmg demand for energy Not only were funds becoming scarce for the expansion of generatron 

and transmssion capacity, but for mamtenance of exlstmg infrastructure as well 

Whlle energy econormsts saw decentralization and pnvatmtion as the most likely solution to the 

cnsis, political realibes m the region made such options very difficult to carry out Central Amenca 



had onglnally had a number of pnvate utditles, but the high tanffs charged, and the lack of concern 

for national development shown by these largely foreign-owned entities had led to therr 

nationalization by the central governments l%s lesson was still fresh in the minds of many, who 

saw electricity as a nabonal resource whch should nghtly be controlled by the national government 

Control by the central government had rndeed brought lower tanffs, but only at the cost of 

increasingly larger subsrdies To lmpovenshed resrdential consumers, pnvatizatlon became 

associated wth hgher pnces To the labor umons whch had orgmzed the utilrtres' staffs, 

pnvatizatlon suggested a loss of jobs and political power Thus by the late 1980's it was not 

uncommon to see antl-pnvatmtion graffiti in the capitals of Central Arnenca, and the subject 

provrded a frequent spark for street protests 

If consumers and labor m o m  were largely agamt pnvatuation, utility executrves seemed more 

receptwe, at least toward decentrdizat~on of some of the utility's activ~tles R e c o p m g  that therr 

strength (and the most profitable sector of therr busmess) lie m generation and transmission, many 

utility executives m the region supported, at least rn pnvate, concepts such as rural cooperatives, 

municrpal util~ties, and even pnvately-owned utilit~es, for locatrons whch the central utility w~ 

unable to provlde servrce 

Because of the conflrctmg Interests mvolved m pnvatuabon and decentral~zabon, the CARES 

project proceeded wth some caubon m its efforts to promote these altematlves For the most part 

the project avoided the larger polrcy debates over the pnvatizatlon of electncal utilities, 

concentratmg its efforts Instead on isolated locahons where the central ublrty had provlded relatively 

poor servlce, and residents were w l h g  to try other ophons The most successful of these efforts was 

camed out m Roatan, Honduras 



7 3 ROATAN ELECTRIC COMPANY 

In 1990, CARES performed a prefeasibiiity assessment of potential Iocat~ons for electncal 

cooperatives in Honduras Several regions were evaluated according to financial, economic, 

techcal, and political catena, and one of the most favorable sites identified was Roatan With an 

area of 30 square rmles and a population of appromately 25,000, Roatan is the largest of Honduras' 

Bay Islands The h v i n g  fishlng and tounsm industries are respons~ble for the hgh  per capita 

electncal demand, whch is the hghest m all Honduras 

ENEE began electnfica~on of the island m 1979 wth the construchon of distnbut~on systems In 

French Harbour, Coxen Hole and Oak &dge Power for the system was purchased fkom local f i s b g  

mdustnes whch operated theu own diesel generators, but wthm a few years ~t became apparent both 

to ENEE and to the island's residents that dedicated generating capacity was required The pnvate 

generators were operated pnmanly for the benefit of the compames whch owned them, and 

resident~al and commercial consumers received only irregular service 

Eventually, w th  assistance from the Dutch government, ENEE was able to finance the 

construct~on of a new generatmg facillty m French Harbour consisting of three 2 2 MW diesel 

generators manufactured by Stork-Wartsila The transm~ss~on and distnbution network was also 

expanded to serve the majonty of potenha1 consumers These projects, completed In 199 1, provided 

adequate system capac~ty, but ENEE contmued to experience problems m managmg the system One 

reason for h s  IS that the Isolated locatlon of the island seemed to reqmre a degree of autonomy In 

system operabon and mamtenance As a centrally-managed, government-owned utility, ENEE was 

unaccustomed to grantmg such autonomy Unreliable commumcation and transportation links 

between Tegucigalpa and Roatan caused delays m cnQcai management and operatrng decisions, and 

consumers continued to suffer fiequent power outages and irregular voltages With the election of 

the Callejas government, the cllmate became more favorable for lmted pnvatization of state-owned 



enterpnses, and the Roatan electrrcal system, whlch was causing increasing financlal losses to 

ENEE, seemed a pnme candidate to be sold to a pnvate entity 

7 4 ASSISTANCE PROGRAM TO RECO. 

In 1991, at the request of ENEE, CARES performed a feasibility study of transferring control of 

the Roatan system to a pnvate, locally-owned cooperatwe or company Thls study showed that such 

a company was Indeed financially feasrble, although for vanous hstoncal and polltical reasons, the 

rdea of a cooperatwe was rejected, and CARES proposed the creation of a broad-based, consumer- 

owned uhlity 

CARES then orgamzed a senes of meetmgs to explan the concept to the local business 

commwty Imt~al mterest was lackmg, but ENEE's contmued poor management of the system, and 

political pressure fiom the Callejas government in Tegucigalpa due to ENEE's financial losses, 

convmced the islanders to act In early 1992 a company was formed to receive pledges of 

investment, and an Intern board of directors was elected to negotiate the terms of the sale wtl 

ENEE By md-1992 the requrred mvestment had been recetved, and the Roatan Electnc Company 

was orgmzed 

The CARES project was heavlly mvolved m all aspects of the eventual formatton of RECO, and 

in the negotiahons wth ENEE The creation of a pnvate utility also reqmred a senes of political 

agreements m the Honduran Congress, slnce new legislat~on was needed to allow the sale of ENEE's 

assets to a pnvate corporation CARES ass~sted in h s  process as well, revtewng the proposed 

legislabon As the delay became unacceptable to both ENEE and RECO, an lntenm agreement was 

also negotiated, allowng RECO to take over l~mited management of the system under ENEE's 

supervision m the mtenm 



Finally in January 1993, ENEE handed over control of the Roatan electnc system to RECO In 

effect, ENEE provide two loans to RECO for the purchase of the generatmg facility and other system 

infrastructure, one payable to ENEE in the amount of US $4 3 million, and another in the amount 

of US $8 1 million, payable to the Dutch development bank 

CARES contmued to provlde extensive techcal and managenal assistance to the utility, advising 

the company on organuahon, staffing, and operahons Thls assistance contmued until the end of the 

project m March of 1995, and contmues up to the present wth separate consultmg contracts through 

NRECA international 

7 5 IMPACTS OF ROATAN ASSISTANCE 

The fundamental queshon m the evaluahon of CARES assstance to RECO is whether the project 

created a viable, swtamable utslity whch can serve the present and future energy needs of the island 

of Roatan It is clear that wth extensive assistance &om CARES and CARES-financed consultants, 

RECO has in a very short time reached the point where it is providing a valuable service to the 

islanders In its first year of operabon, the utility doubled the number of customers previously 

served by ENEE, and electncity sales have increased by 30% annually Power outages have been 

reduced, and the stable electncal supply is an important factor m the island's economic growth 

Financially, however, RECO is st111 expenencing problems CARES' onginally favorable 

financial projecbons were based on the hookup of the large fish processmg plants That this has not 

yet occurred has caused losses to be larger than expected, and wll likely delay the eventual 

profitability of the company RECO recently comrmssioned a rate study to develop a tanff structure 

whch wrll attract the major island electncal consumers 



Additional financial problems have occurred due to the fdlmg exchange rate of the lempm, smce 

the loan to the Dutch government is payable in guilders The value of the lempira also affects the 

cost of fuel Nevertheless ENEE's recent audit of RECO gave the company a limlted vote of 

confidence, and the feelmg among the board of directors 1s that whle RECO may not yet have 

turned the comer, rt soon wl l  

It 1s clear that fiom the standpomt of the rsland's electrical consumers, RECO has been a success 

When asked to compare the service prov~ded by RECO wth that of ENEE, residents recalled the 

fiequent power outages and voltage fluctuabons whlch occurred m the past, reducmg the usefulness 

and life of appliances such as televisions, VCR's, and refhgerators Indeed except for the continued 

hrgh pnce per lulowatt-hour, the operation of RECO now seems almost invisrble to most of the 

~sland's consumers The utrlity prov~des the service it prormses, and there are few complamts 

Nevertheless, the transitron from ENEE to RECO did not occur wthout some difficulties One 

early problem was that m order to ellrmnate the resrdual three-month billing lag ENEE operated 

under, RECO sent out three brlls m the same month Whde some effort was made to rnform 

customers m advance that thm was to occur, many islanders r e m e d  unaware of the reasons for the 

tnple billmg Additionally, residents notrced that their monthly bills fiom RECO were somewhat 

lugher than m premous years Apparently there were two reasons for t h s  F~rst, the chromc voltage 

fluctua~ons dunng ENEE's penod of management had caused the meters to give lmproper readmgs 

Secondly, ENEE had placed littie emphasis on the accuracy of metenng Meters were calrbrated 

rnfiequently if ever, and meter readers were poorly tmned and prone to errors The stable voltages 

provrded by RECO, and ~ t s  mcreased emphasrs on billing accuracy, did result in consumers being 

billed for more lulowatt-hours than they had in the past 

Because of h s  and the tnple brllmg, many consumers' mltral perception of the utrlrty was rather 

negatrve It seems that h s  lmpresslon may have been avo~ded had RECO, and CARES, placed more 



emphasis on consumer relations Indeed, many islanders interviewed in 1995 pointed to a lack of 

attention to consumer relations as RECO's man shortcomng This problem apparently came to a 

head late in 1994, when a vanety of gnevances led to public demonstrations in fiont on RECO's 

ofice m French Harbor Nevertheless, these were seen to be a result of mternal problems m RECO's 

management, and the majonty of residents remam satisfied wth the utility's operation 

The island of Roatan is at present expenencing rapid economic growth Tomsm has increased 

with the construction of a new mtemabonal apo r t  A vanety of new hotels, resorts, and housing 

developments are berng bullt, pnrnanly on the westem half of the island According to developers, 

the stable electm supply provlded by RECO has been a major factor m h s  economic growth 

It is clear that as a growmg company in its second year of operation, RECO w11 continue to 

requre t e c h c d  and managend assistance Increasmgly, however, RECO seems able to determine 

the type of assistance it requires, and ublity management is m h g  its own decisions on how to 

proceed for the future 

7 6 CONCLUSIONStLESSONS LEARNED 

It is clear from mterviews that island residents now place a hgh value on the Roatan Electnc 

company Early complamts about pnce and methods of operation have largely disappeared due to 

the stable, rellable service bemg provided RECO is an integral part of the rapid economic growth 

whlch is takmg place on the island 

Although CARES seems to have inrtmlly underestimated the level of effort which would be 

requred to create the ubl~ty and bnng ~t to the pant of sustamab~hty, theu actmbes m Roatan were 

essential to the success wluch RECO has been able to acheve RECO management speaks highly 

of CARES staff members, and has an overall hgh opimon of the services whch were provided by 



the project Several members of management expressed the oprruon that the blame for any 

shortcommgs m the utrlrty Ires with they themselves, and thelr unfamlranty wth utrlrty operations 

RECO's management of the techcal aspects of the util~ty appears to be qulte good, and the 

contrast wth  the level of servlce provlded by ENEE 1s stnlung Nevertheless, RECO 1s still 

expenencmg financial dffrculhes due to the mab~lrty to slgn up large industrial consumers, and the 

fallmg value of the Honduran lemplra Strateg~es are bang developed to resolve these problems, and 

a financral audlt by ENEE in late 1994 gave the utrlrty a llmrted vote of confrdence 

In order to avoid the complex polrhcal Issues assocrated with wholesale pnvatmtron of utrlrtres, 

CARES chose to carry out smaller-scale pnvatlzation efforts m remote loca~ons, where the low level 

of servrce provlded by the central ut111ty made residents more receptwe to the Idea of a pnvate 

util~ty But the expenence m Roatan, and smla r  expenence m the creatlon of an electncal 

cooperatwe on the island of Meanguera m El Salvador, lndrcate the difficult~es Inherent in thls 

approach W l e  the pmary  goal of decentral~zed management is to Increase local control over 

resources, remote locahons such as Roatan lack a pool of t r u e d  managers and techcal  staff who 

are qualrfied to take part In the dec~s~on-makmg process The lack of expenenced personnel on 

Roatan 1s one reason why the effort whch was uhmately requrred was hgher than CARES had 

antlc~pated Future projects should take h s  mto account m planmng and budgetmg 



9 0 MAJOR FINDINGS AND CONCLUSIONS 

In its eight years of operation, the CARES project carned out a wde range of mterventions whlch, 

based on mterviews wth key mdividuals, were hlghly valued in the region The most important of 

these interventions were 

Dissemmation of productive uses promotion technrques in development orgmzations and 

central utilities throughout the region 

Development of the DAM model, its wdespread dissemmation m the region, and its 

institutionalization in the central utilities of Guatemala and El Salvador 

Creation of a new decentralized utdity in Roatan, Honduras 

Strengthenmg of the managenal and techcal efficiency of the Guatemalan mmcipal utilibes 

Sipficant changes m the policy enwonrnent m Costa hca and Honduras, whch allowed the 

introduc~on of the pnvate sector mto electricity generation m these countries 

Whde external cond~ons seemed to overwhelm the project's ability to have major Impacts on the 

level of rural electnficabon m Central Arnenca, CARES was successfbl in creating conditions in a 

number of locabons whlch can be used as models for future programs by central governments and 

bilateral and muhlateral development orgmzations The project highlighted a number of lessons 

learned for such future projects, lncludmg the followng 

Support projects can only be effective where there are ongoing efforts to support One 

reason for CARES' unequal coverage of the region IS that not all natlonal governments and central 



util~t~es in the reglon put the same emphasls on rural electnficatlon 

Varymg socral, pohhcal and econom~c condrhons m md~ldua l  countnes lrm~t the potenhal 

for regronal rmpacts. CARES' successes m md~vldual countnes and commumhes were difficult to 

extend across the region due to the unlque cond~tions encountered m each locat~on 

*Project goals should be set reahhcally, talung mto account the envrronment In whlch the 

project IS operatmg, and the expenence of srmrlar projects rn the past Many of CARES' goals 

seemed unrealistdly hlgh, and were unmet For example, glven the populahon growth m the reglon 

at the b e g w g  of the project, and the large Investment in mfhstructure requ~red for rural 

electnficatlon, it should have been obvious that the project would ultunately have little effect on the 

percent of rural residents wth  access to electricity 

*The process of rural electnficatron m the developmg world bears lrttle resemblance to the 

history of rural electnficaQon m the United States. In a number of cases, CARES underestunated 

the level of effort requred for lnstitutlon buldmg and lnst~tutlonal strengthemng Thls seemed to 

be due m part to a tendency to rely on expenence gamed m carrymg out smlar  actmhes m the U S , 

under cond~tions whlch were rad~cally different from those encountered m Central Amenca 



APPENDIX A PROJECT LOGICAL FRAMEWORK 



Coals 

- -- 

I 0 INCREASE ECONOMIC AND SOCIAL 
DEVELOPMENT IN RURAL AREAS OF 
CENTRAL AMERICA THROUGH 
ELECTRIFICATION 

Establ~sh condlhons for economlc and soc~al 
development through a 7% lncrease tn rural 
electr~ficahon 

Increase the welfare of rural households 

hcrease mwmq and employment In produchve 
uses tn rural areas 

Increase employment of women In rural areas 

Impact lndlcators 

dtfference In number of rural elech~c connections 
beforelafter CARES 
d~fference ~n number of rural people wth electnc~ty 
beforelafter CARES 
d~fference ~n number of produchve uses wrth 
electricrty beforelafter CARES 

"first round" economlc benefits of electr~ficahon per 
res~denhal and produchve connechon 
economc benefit from e~lrmnabng outages In rural 
commwly 

number of jobs created through produchve uses tn one 
or more selected p r o ~ c t s  
salary d~fferences In enterprtses wthlwthout 
electnc~ty tn one. or more selected projects 

number of jobs created for women through produchve 
uses In one or more selected prolects 

Information S w r c s  and Meawrernent 
Approaches 

*Uhltty records 

.held surveys 

*Records of NGO s (e g FUNDAP 
GENESIS) 

*Case studres of selected areadproject 
components 
*Uhl~ty survey 

*Field survey 

eF~eld survey 

aF~eld survey 



Coals 

2 0 ESTABLISH AN EFFECTIVE 
DfVERSIFlED SET OF INSTITUTIONS 
TO PROMOTE AND SUPPORT RURAL 
ELECTRIFICATION 

2 1 Increase the number and ~mpact of vrable non 
ubl~ty ~nsbtubons contrrhubng to RE and PU 

2 2 Increase the number and rmpact of autonomous 
m u ~ c ~ p a l  ubllues provtd~ng RE 

2 3 Increase other private sector roles rn RE and 
PU systems 

2 4 Increase the Itkel~hood that generahon weds 
for RE can be met 

Impact lndrcators 

d~fference rn number of rnsbtubons beforelafter 
CARES and changes rn v~ab~lrty of exlshng 
InSbtUbOnS 
number of these rnsbtuhons drrecdy tnvolved wtth the 
CARES project 

Onumber of mwc~pal  ublrbes rnteracbng wth CARES 
proJect 
.Increase In number of customers served beforelafter 
erncrease In rnshtubona! viabrlrty of muruclpal ublrbes 
.rmprovements In servrce to mu~crpal customers 

.amount of pnvate rnvesbnent leveraged by CARES 

.~ncrease In non Iradlhonal achvrhes taken over by pnvale 
sector 
.rncreased rnteracbon between ubllbes and pnvale sector 

drfference In generahon capacrly In tsolated systems 

lnlnrrnat~an Sources and Meawremenl 
Appronchm 

Project documentabon 

.Project documenlabon 

.Case studres 

.Project documentabon 

.Project documentabon 

.Ubl~ty recordslfield surveys 

.Project documentabon 

.Case studres 

.Case studresl~nterv~ews 

*Project documentabon/utd~ty records 



I1 Goals 

3 0 INCREASE THE ECONOMIC AND 
FINANCIAL VIABILITY OF RURAL 
ELECTRIFICATlON BY REDUCING ITS 
COST AND INCREASING ITS BENEFITS 

- - 

3 1 Reduce h e  construchon cost of RE by 20% m 
those rnshtubons where new standards are used 

3 2 S~gruficantly Increase produchve use consumers 
as a proporbon of total conspbon rn target areas 

3 3 Implement rmproved platuung and dec~s~on 
processes m selected uhllbes in at least hvo 

3 4 Increase beneficrary contr~buhons to rural 
elecmficatlon 

Impact lndlcators 

change in h e  conslrucbon costs per htometer 

percent change rn the producbve use consumers raho 
This raho IS a cornpanson of the number of new 
consumers who use elecmcity for purposes wth 
~denbfied econormc benefits to the total number of 
new consumers 

8 number of DAM (and other) appllcahons 
number of packages of DAM that have been produced 
number of rnsbtutlons that have used DAM 

8 change m percent of total RE costs contributed by 
beneficlanes 

Informat~on Sources and Meawrement 
Approaches 

Uhlrty records 

.Uhllty recordslNG0 recordslfield surveys 

*Project documentahon 
*Ubl~ty records 

.Project documentahon 

*Project documentabon 



Coals 

4 0 TRANSFORM THE POLICY 
ENVIRONMENT IN WHICH RURAL 
ELECTRIFICATION OPERATES 

Spec~fic Outcomes 

4 2 Implement Integrated approach to RE In a 
vanety of lnshtutlonal semngs 

4 3 Accelerate tanff reform 

4 4 Develop and demonstrate Innovative 
approaches to financlng RE and PU 

Impact lnd~cators 

number of major ubllhes accephng decentralmhon 
mother changes In pollcy environment (e g laws on 
pnvabzahon) 

number of RE projects in wtuch Integrated approaches 
have been used 

number of instances of tanff reform that were 
accelerated by CARES actlv1hes 
number of regulatory assessments publ~c relahons 
programs marpnal cost studes and other achvmes 
that lay the foundabon for tanff reform 

number of lnnovahve financing approaches acheved 
through CARES assistance 

Informat~on Sources and Measurement 
Approaches 

*Project documentahodcase stud~es 
.Project documentahon 

*Project documentahon 

.Project documentahon 

.Project documentahon/case stud~es 

.Project documentahodcase studles 



I Goals 

- - 

5 0 SUPPORT AND LEVERAGE OTHER 
PROJECTS ACTIVITIES AND 
INSTITUTIONS CONCERNED WITH 
RURAL ELECTRIFICATION IN 
CENTRAL AMERICA 

Specific Outcomes Impact lnd~cators lnfnrmatron Sources and Measurement 

5 1 Support bilateral and mulhlateral RE projects 

5 2 Prov~de on-call response to regtonal RE needs 

5 3 Leverage project funds to Increase mnvesttnent 
In RE 

S amount of Investment brought Into the regon 
$ amount of local financial support contr~buted to RE 

Instances of techiucal assistance provlded above and 
beyond planned project acbvlhes 

amount of extramural funds (commerc~al 
b~laterallmulhlateral project funds and nontra&honal 
funds) ~nvested In RE fostered by the CARES project 

aF~e ld  studres 
*Project documentahonlfield study 

*Project documentahon 

*Project documentahon 



0 BUILD AN EFFECTIVE SELF 
SUSTAINING INFRASTRUCTURE TO 
CONTINUE THE PROJECT S 
MOMENTUM AFTER IT ENDS 

6 1 Install u~ts/funchons/respons~b~~~bes In 
lnshtuhonal structures specifically related to 
promohon of BE 

6 2 Assure mechamsms for regonal transfers of 
RE experience over the long term 

6 3 Develop pool of human resources to sustam RE 
In Central Amenca for the long run 

Impact lndlcalors 

enumerate Insbtutlons, departments (descr~be 
funchons, m a p  results) 

conmbutlon of CARES to the CLER conference 
coverage of matenal on CARES In NRECA 
publ~cahons 
create a r e ~ o n a l  assoclanon of ~ndependent power 
producers 
create a l~brary or reposrtory of CARES publ~cahons 

mcrease the number of local clhzens mvolved In 
CARES project work (end of project compared wth 
early stage) 

ernmascd producbv~ty In uhlrbes at managerial and 
techcal levels due to tralmng 
erncrease In effectweness of N O  development 
orgamzahons as a result of tralmng 

Informatm Sources and Meawremenl 
Approaches 

*Project documentatlod mtervlews 

.Project documentahon 
OProejct documentahon 

.Project documentahodcase study 

.Project documentafion 

@Project documentatlord lntervlews 



APPENDIX B DOCUMENTS REVIEWED 

The documents reviewed for the final evaluation mcluded, but were not l~mited to the followng 

Costa h c a  Power Sector Efficiency Assessment (Techcal Volume), Report No 91-12, 
RCGMagler, Ba~lly, Inc , 1991 

Balance Energetic0 Nacional 1992, Republica de Costa h c a  

Estrategias para la Electnficacion Rural de Costa kca,  Ing Mmo Hidalgo P , abnl de 199 1, 
Insbtuto Costarncense de Electncidad 

Recommendabons for Orgawabonal Restructmg and Trammg for the Sewicio Nacional de 
Electrrcidad (SNE), NRECAICARES (no date) 

An Independent Evaluabon of S m c i o  Nacional de Electncidad, Costa hca ,  NRECAICARES (no 
date) 

Nonutdity Owere Generabon m Costa k c a  Potenbal, Impedunents, and Policy Issues Fmal Report, 
RCGIagler, Barlly, Inc , Apnl 1988 

SNE Strengthemg Project Project Idenbfication and Pl-g Bnef NRECA International 
Programs Division June 1990 

Report for Small Hydroelectnc Project Assessment for Costa h c a  Generation and Transmission 
Consorhum, M i l e  Voxland, NRECA consultant, Aug 1989 

San Lorenzo Watershed Prqect Savmg the M o r e s t  CONELECTRICAS, NRECA International 
(no date) 

Informe de Reconocmento para la FacObilidad de un Proyecto de Adminlstracion de la Cuenca de 
San Lorenzo (Proyecto Hidroelectnco San Lorenzo) NRECA, Feb 1993 

F.1 Salvador 

Uso Producbvo de Energia Electnca en el Medio Rural, Regiones 0 1, 15 y 17, Estudio Demografico 



y Socioecononuco Informe Final NRECAEl Salvador, julio 1989 

El Concepto de 10s Usos Productivos de la Electncidad, Su Aplicacion en El Salvador Unidad 
Mow1 Demostratrva, Supemtendencia de Distnbucion Electnca - CEL, El Salvador, abnl1991 XI11 
Conferencia CLER 

Pruner Plan Nac~onal de Desarrollo ElergCtico Integrado 1988-2000 Com~sion Ejecutiva 
Hidroelectnca del h o  Lempa (CEL) 

Usos Productwos de la Energia Electnca en las Zonas Rurales y C~culos  de Beneficios Denvados 
NRECAfEI Salvador 

Guatemala 

Applicatron of Demand Assessment Model Short-Term Residential Analysis and Productwe Uses 
Activlty in Guatemala NRECNCARES, March 1989 

An Economic Review of Electricity m Productive Uses Acbvities m Rural Guatemala 
NRECAICARES, May 1989 

Manual de Operaci6n de Usos Productivos de la Electncidad (LUPE) FUNDAPRER 
I I ~ c / d c A R E s  J U ~ O  1993 

Study of the Rehabilltabon of INDE's Thermoelectric Power Plants Dmsh Power Consultant A-S , 
July, 1991 

Project Paper Rural Electnficatlon 111, Project No 520-0353, U S Agency for International 
Development 

Guatemala Power Sector Efficiency Assessment, Demand S~de  Management, Draft IFinal Report 
RCG/Hagler, Badly, Inc and Strategic Energy Efficiency Associates, Apnl 1993 

Transmssion and Distnbuhon Efficiency Assessment Project for Guatemala Strategic Energy 
Efficiency Associates, Inc , January 1994 

Progreso del Programa de Asstencia Mmcipal a1 30 de j m o  de 1992 Munlcipaildad de San Pedro 
Sacatepequez NRECAICARES, enero 1992 

Progreso del Programa de Asistencia Mmcipal a1 30 de junio de 1992 Murucipalldad de 
Guastatoya NRECNCARES, enero 1992 

Progreso del Programa de Asistencia Mucipal al 30 de jumo de 1992 Mu~llcipalidad de San 



Marcos NRECNCARES, enero 1992 

Progreso del Programa de Asistencia Murucipal al 30 de jumo de 1992 Mumipalidad de 
Retalhuleu NRECNCARES, enero 1992 

Mmcipal Assistance Report, G Guanan, R McDonald, H Higgenbotham, I Azurdia B (no date) 

FINER Resumen Ejecutivo NRECAJCARES (E Villagran, H Sanchez-Latou, L hvera) (no 
date) 

Honduras 

Prefeasibility Study Report for the Creation of Rural Electnc Cooperatives in Honduras 
NRECAiCARES, Tegucigalpa, July 1990 

The Roatan Improved Electnc System A Fmancial-Economc Feasibility Report NRECAICARES, 
October 1991 

Prospectus Roatan Electnc Company Empresa Nacional de Energia Electnca, Tegucigalpa, 
Honduras, 1992 

Roatan Electnc Company (RECO) Work Plan NRECNCARES (no date) 

Roatan Electnc Company Job Descriptions 1993 NRECA,CARES October 1993 

Roatan Electnc Company Employee Manual 1993 NRECNCARES, October 1993 

Roatan A New Model for User-Owned Electnc Utilities in Latin Amenca Edwdo Villagran, 
NRECA Internabond Programs Division, 1993 

Aguan Valley Rural Electrification Report NRECNCARES, June 1992 

Nicaragua 

Prospecto Empresa Electnca de Ometepe NRECAKARES, July, 1993 

Diagnosbco del Sector de la Microempresa, Bluefields, Nicaragua. Asoclacion de Consultores para 
el Desarrollo de la Pequeiia y Microempresa (ACODEP) Managua, Abnl 1993 

Atlantic Coast Electnficabon (ACE) Project, A Proposal Submtted to USAID NRECA, June 199 1 



Nicaragua Atlantlc Coast Electrification Project, Baseline Study for Project Impact Evaluation 
NRECA International Programs Division, May 1993 

Estudio de Factibil~dad para la Ceneracion de Energia Eolica-Electnca en la isla de Ometepe, 
Nicaragua NRECAICARES (no date) 

Panama 

Transmission Interconnect~on Study of EST1 Powerplant, Tasks 1-4 Strategic Energy Efficiency 
Associates, Inc , December 1993 

Assessment of IRHE's Plaxumg Capabllltles Strateglc Energy Efficiency Assoclates, Inc , Apnl 
1993 

Identdica~on of IRHE's Need for Techcal Assistance Strateglc Energy Efficiency Assoclates, Inc , 
February 1993 

General 

CARES Fiscal Year Work Plans, 1987- 1 995 

CARES Annual and Sem-Annual Reports, 1987-1 995 


